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New Cotton Opener in Use by Textile Mills 


A textile machine developed at the Southern Laboratory for 
opening and fluffing up the matted lumps of cotton from the bale 
before cleaning and carding was mentioned in previous reports. 
Engineering details of the new machine were released to the indus-. 
try in September 1950 and as a result it is now in commercial 
production and use. Six manufacturers of textile equipment are 
producing the opener, Three are in operation in mills and 5 more 
are under construction. One manufacturer who purchased two of the 
machines finds that its use has resulted in large savings. He 
reported: "We are sure it will pay for itself many times during 
the first year of operation." The savings will lower the manu- 
facturing costs of textile products. It is ostimated that savings 
up to $1.00 per bale on the lower grades of cottons processed are 
being obtained. 


The new opener, with exceptionally high production for its 
small size -~ it requires only 50 square feet of floor space and 
has a rated production of 2000 pounds per hour -- is a great aid 
in cleaning mechanically harvestod cottons. The high speed,of the 
opener does not increase the formation of nops, nor affect the grade 
or strength of yarns. In addition to its value as an aid in cleanr 
ing, the machine also reduces the amount of spinnable fiber removed 
with the extrancous matter by cleaning equipment. 


Effect of Mechanical Processing on Fiber Properties is Measured 


It cannot be reiterated too often that knowledgo of the rela» 
tions between fiber properties and yarn and fabric qualities is 
important in research to improve the usefulness of cotton products. 
Recently, interest has arisen in the significance of the changes 
which may take place in cotton fibers as they sre processed from raw 
stock into yarn. Any damage that occurred to the fiber during 
processing would be carried over into the products and affect their 
appearance or utility. 


Investigations have been made in this field at the Southern 
Laboratory. Studies of the effect of méchanical procossing on the 
individual fiber strength, elongation at breaking point, and viscosity 
showed that the only significant change in these properties in proc- 
essed cottons was decreased clasticity. In other experiments, ginned 
stock from seven commercial American.cottons was processed through 
the yarn stage. Again only the slongation and the modulus of elas- 
ticity, which depends upon elongation, and is a moasure of toughness, 
were affected == the clongation wis consistently reduced, and the. 
modulus increased. There was no cvidence of damage to the fiber 
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during spinning. This proof that spinning changes only the elonga- 
tion properties makes it possible to use treated yarns rather than 
the unprocessed raw stock in evaluations of the various chemical 
treatments developed at the Southern Laboratory; and-the same yarns 
used in the processing experiments have now been subjected to these 
treatments for evaluation. NE hfs. 


The changes in mechanical properties of fibers due to heating 
in the presence of moisture were investigated. Fibers were heated 
for various periods in atmospheres of different. humidities at. three 
temperatures, 120°, 238°: anda62? Gy -The. loss of strength was 
greater as the moisture content of the atmosphere increased, with 
the exception that 100 percent moisture ~- live stcam -- was consid- 
erably less destructive, probably because of the absence of OXY Gene 
Data of this kind will be applicable in processes, such as slashing 
and dyeing, in which yarns or fabrics are subjected to changes in 
the surrounding atmosphere. . 


New Data on Chemical Composition of Raw Cotton 
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Additional data have been needed on the noncellulosic constit~ 
uents of raw cotton fiber in evaluating the factors that may influcnce 
processing behavior in the mill and in finishing operations. The 
percentages of these constituents. have been assumod ‘to vary under 
the influence of variety, maturity of the fiber, environment of 
production, and ficld weathering. As a stop toward obtaining the 
data desired, six samplos of commercial raw cottons whose fiber prop- 
erties had been determined were analyzed for ccllulose, total and 
reducing sugars, nitrogen, wax, ash, ash alkalinity, pH of. the water, : 
extract, water-extractable material and the several organic-acids 
present. Of particular interest were the variations in the percente 
ages of wax, ash, watereextractables, and organic acids. The per=. 
centage of organic acids was found to decrease with increase in © 
extent of field weathering before picking, and with increase in 
maturity of the fiber. : | 


A small amount of free reducing sugar was found in the water. 
extract of raw cotton. The principal sugars in the extract after 
acid hydrolysis were galactose and arabinose, but small amounts of 
rhamnose, inositol, and glucose were also identificd, Only: glucose 
previously had been reported to be present. , 


Evaluation of Hopi Acala 50 <= A High Strength Cotton 
en Strength Cotton 


' The Southern Laboratory is contributing to the evaluation of new 
and superior varieties of cotton in a coordinated effort among groups 
which include the National Cotton Council, state experiment stations, 
and federal agencies. The Southern Laboratory's part of this evalua 
tion program includes determinations of physical properties of fibers 
mechanical processing characteristics, responses to chemical treate- 
ments, and to mercerizing and dyeing, and small-scale tests of the 
products in 2 limited number of selected ond USCS. Nile 
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Participating in this program this year, the Southern Laboratory 
investigated the properties of one of the new high=strength cottons 
developed by the Bureau of Plant. Industry, Soils, and Agricultural 
Engineering, Hopi Acala 50, a variety which seems particularly suit- 
able for growing in California, To determine whether the high 
strength had been obtained at the expense of other desirable prop- 
erties, such as flex life, tire cord manufactured from the new cotton 
was evaluated. Wheel tests were run on tires made from Hopi Acala 
50 cord and from a cord produced from a varioty of comparable staple 
length, Stoneville 2B, The Hopi Acala cotton showed satisfactory 
flex life as compared to that of the control. Evaluntion of the 
mercerization properties of the new varisty showed that it attained 
a higher degree of luster than Acala 4-42, the varicty now grown in 
California, There was no significant gain in strength by Hopi Acala 
on mercerization over the gain in the Acala 4-42 variety on mercer- 
ization. 


The laboratory techniques developed in connection with the 
evaluation of Hopi Acala 50 will be applicd in the evaluation of 
small lots of interespecies cottons, when oxpes Lupapeh lots of these 
cottons are obtainable. 


Re+Use Value Shown for Cotton Fertilizer Bags 


Feed and flour bags of dyed and printed cotton cloth have long 
been used to make dresses, children's clothes, curtains, and slip 
coverse The market for cotton made possible by this method of 
merchandising feed suggested to manufacturers the possibility of 
applying the same plan in the sale of commercial fertilizer, Attrac- 
tive fertilizer bags could have a thrifty re-use value, too, if they 
were not damaged by chemical action of the fertilizer with which they 
were filled, leading to loss of fabric strength or to fading of the 
colors used, or perhaps to both. Because of the uncertainty, the 
problem was referred by the Textile Bag Manufacturers Association 
to the Southern Laboratorye 


Representative samples. of dyed and printed bag sheeting, as 
well as a quantity of commercial 5-10-5 fertilizer, were supplicd by 
a member of the Association. Several sets of test bags were made 
at the Laboratory, filled with fertilizer, and stored under varicd 
atmospheric conditions. One set was kept under conditions approx- 
imating those that would normally prevail in a warehouse in New 
Orleans; one was placed in a hot, dry atmosphere; and.a third set 
was stored in excessively warm, moist air. At regular intervals 
bags of each color and pattern were withdrawn for cxamination. At 
the end of a year there were no significant changes under any of 
the conditions employed. Moen expert in matching dyes could tell no 
difference in color. Strength losses, by standard laboratory tests, 
were insignificant. Thus, an indication that colored or printed - 
cotton bags can be packed with commercial fertilizcr without sappre- 
ciable damage to the color or the fabric was provided. 
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On the basis.of these tests the Textile Bag Manufacturers: ° 
Association and the National Cotton Council have proceeded with 
their plans to encourage the.use.of dyed or printed cotton fertiliz- 
er bags. Their efforts, according to recent reports, have.been 
attended with considerable success. Phe S iG. ek 


Weather-Resistant -Tobacto. Shade Cloth Produced Commercially  — 


Field trials’ by Florida tobacco growers of cotton shade cloth 
given & weithcr-protective lead chromate treatment. by the Southern 
Laboratory were described in previous reports. The success of these 
trials has resulted in the commercial production of the treated - 
fabric, which is now available in any desired quantity. One tobacco 
grower in North Florida purchased in 1951.sufficient yardage of the 
treated cloth to cover a l0eacre ficld. Increased durability of the: 
treated cloth is responsible for the interest of tobacco LrOWSTS. 
Samples first put on test in 1948 have been used for 3 full seasons 
as top cover, and are boing used a fourth scason as wall cover. In 
contrast, untreated cloth is so rapidly degraded by the action of 
weather that it serves only one season as top cover and one as wall 
Cover. For this roason, the increasing price of cotton materials ” 
made shade cloth such an important item in the tobacco farmer's pro=- 
duction costs that the demand arose for protective treatments to __ 
prolong its useful life. Cotton shade cloth for tobacco ficlds 
costs $500-600 per acre. The loedd chromato treatmont recommended 
by the Southern Laboratory more than doubles the useful life but 
increases the cost by only 10-15 percent. ‘ . 


Advances Made in Testing Fibers, Yarns, and :Fabrics 


Although the cotton industry has for centuries supplied the world . 
with durable and satisfactory articles in almost every essential ci-': 
vilian and military market, new scientific knowledge is still necded — 
to enhance the efficiency of operation and to improve the quality of — 
products. Cotton growers, merchants, processors, and research workers 
will be aided in their task of achieving the required improvements by 
having better testing methods’ and new information about the Ssignif- 
icance and the application of the tests. Improved testing methods 
and equipment speed the work of the breeder and research worker; 
lower the cost of control methods; provide new information about the 
relation betweon fiber properties and yarn and fabric performance; 
point to the bost end uses for specific lots of cotton, thereby 
giving improved products; and conserve supplies of cotton, a con- 
sideration of great importance in the present national emergencye 


The following advances made in the testing field by the Southern 
Laboratory have practical value for many laboratories ‘and mills, 

An improved x-ray technique for determining crystallinity. Fiber 
strength is close y associated with the orientation of the cellulose 
crystallites in the cotton fiber, Por many years scientists have used 
this crystallite oricntation, or the "x-ray angle," as an index of 
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fiber strength. Such an index is particularly useful in selecting 
varieties of cotton for laboratory control work and for studies on 
developing new cotton varieties.. The measurement of orientation, 
unlike the usual mechanical strength tests, may be carried out on 

a very small tuft of fibers, even those froma Single seed, A more rap= 
id method of determining the x-ray angle ig provided by the develop- 
ment at the Southern Laboratory of a new rotating specimen mount 
combined with the uso of an x-ray spectrometer. The new procedure 
eliminates the expensive photographic processos required with other 
techniques; and, since it traces the x-ray patterns automatically, 
dispenses with the usual time-consuming densitometor measuroments. 


Conditioning samples before testing. ‘There has been consider- 
able uncertainty as to whether in testing cotton yarns and cords for 
breaking strength and clongation the trouble of bringing the test 
material to the standard conditions, 65 percent relative humidity 
and 70 degrees F,, from the dry or moist condition is necessary to 
obtain reliable results, Tho point has boen settled in experiments 
conducted at the Southern Laboratory. Conditioning cotton. yarns 
and cords before their exposure to the standard atmosphere in tests 
of breaking strength and elongation did not offer.a practical 
advantage, and the expense of preconditioning all samples to approach 
moisture equilibrium from either the high or the low side appears not 
to be warranted. | 


Mathematical expression for fiber circularity. One of. the many 
bases for predicting the behavior of cotton fibers in certain end uses 
is knowledge of their cross-sectional shape. All cotton fibers are 
twisted tubes, but the tubes can vary in shape f'rom ribbon-like flat- 
ness to almost complete circularity. It is known that the roundness 
has an important influence on end use characteristics of tho fiber 
or final textile. Fiber shape, for example, bears a relation to 
maturity, and affects luster, resiliance, suitability for merccriza- 
tion, breaking strength, and dyeing qualities. But one difficulty 
in establishing definite correlations has been the lack of a sound, 
quantitative method for designating shape by means of a simple 
function which can be used as a numerical index. Now a simple 
mathematical cxpression and an instrument have been devised in. 
analytical and cotton-fiber research at the Southern Laboratory to 
evaluate the circularity of fiber cross sections and to measure the 
quantities defining the shape. The new technique, which. has been 
used in connection with research to dovelop better water-resistant 
cotton fabrics, has general application in all investigations in- 
volving a correlation of shapo with fibsr propertics. The instrument 
and the index in this way will be useful tools in gaining a broader 
understanding of the relations between individual fiber properties 
and the useful properties of yarns and fabrics. 


Importance of Cotton Waste Shown in Survey 
NT SL A A ES RES ASN ATE Ps eR ST 


A recent study of the production and utilization of cotton waste 
in the United States points the way for improving the cfficiency of 
cotton textile processing and utilizing moro effectively the different 
types of waste producecde 
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This study, conducted jointly by the Southern Laboratory and 
the National Cotton Council, showed that about 15 percent of all 
cotton consumed in the United States becomes cotton waste in the 
process of manufacture in textile mills. Some 70 percent of total 
cotton waste production is fiber, the remainder consisting of motes, 
bits of leaf and stem, dust, and other foreign matter. In 1948 
United States mills produced 642 million pounds of cotton waste with 
4 value at the mill of $71,000,000, 


The results of this study have provided a greuter appreciation 
-and knowledge of the size and nature of the waste industry, the 
factors influencing waste markots, mothods for controlling waste, 

and opportunities for enhancing the value of cotton waste through 
research. Evidence of the interest in this type of information and 

of its value as _ guide is manifested in the large number of requests 
recsived for copies of the report -- about 1,000 since its publication 
in October 1950, 


¢ 


Fewer Neps Formed Using Improved Techniques of Processing Cotton 
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Neps are minute, tangled knots of fibers that are formed in cotton 
during processing. ‘They detract from the appearance of cotton fabe- 
rics and lower their quality where appearance is of first importance, 
These defects are especially undesirable in fabries which are to be 
dyed, for the neps take on shades different from those of the body of 
the fabric, 


Methods for substantially reducing the formation of neps during 
manufacture were discovered in research this year by the Toxtile 
School of the North Carolina State College of Agriculture and Engi- 
‘neering in 4 Rosearch and Marketing Act contract with the United 
States Department of Agriculture which is being Supervised by the 
‘Southern Laboratory. Nop formation is influenced by fiber maturity, 
fineness, and length, as well as by excessive manipulation of the 
fibers during the opening, picking, and carding processes. It was 
found that neps can be reduced through careful selection of the raw 
stock and by making adjustments in the settings and speeds of the 
Opening, picking, and carding equipment. The greatest improvement 
can be made at the card, by applying methods of distributing the 
Sheet of cotton more evenly on the cylinder and of preventing too 
rapid loading, Reducing the number of opening processes and reducing 
the beater speeds or adjusting the rate of cotton fed, to obtain 
milder treatment of the fibers, also will reduce nep formation, 


Some of these recommended measures have been adopted by a number 
of cotton mills and substantial improvements in yarn quality have 
been reported, | 


Luster Characteristics of Ancricin Cottons Determined 
LL sere erreenesty sendsaStsesns Str otean-aueenoaeastertetenivcnsec LT A TN er RE si ee Aer see 
American cottons can be selected effectively for the manufacture 


of end products in which maximum luster is desired as a result of work 
On improving the luster of cotton == conducted by the Harris Research 
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Laboratories under a Research and Marketing Act contract with the 
United States Department of Agriculture which is being supervised 
by the Southern Laboratory. 


In the research it was evident that a first step must be the 
development of an accurate and dependable means of measuring or 
characterizing luster in textiles. Since the lustrous appearance 
of a yarn or fabric depends chiefly on the manner in which light is 
reflected from its surface, the method which was devoloped measures 
mechanically the light-reflecting properties of the cotton textile. 
It utilizes instruments and techniques usually employed in estimating 
gloss’ or. reflectance of noncotton materials, such as ceramics. The 


-mochanically determined values of luster in textiles correlate well 


with the results of visual judgment in a wide range of matcrialse 


“4 Survey was made applying this method to American cottons 
embracing 103 varieties from 25 growth locations. The measurements 
showed that significant differences oxisted between the varicties, 
but that each variety tended to hold similar rank from location to 
location in relation to other varieties grown at the same location. 
Correlation between fibor properties and yarn luster was found to 
be greatest. for the x-ray angle and fiber strength, propertics 
related to internal structure, and to be less marked for fiber length 
and fineness. 


The new equipment, techniques, and knowledge developed in this 
study should aid further cotton research and breeding work and 
facilitate the selection of cottons for specific end uses, 


SUGARCANE AND CANDY INVESTIGATIONS 


Processing of New Su arcanes 

New high-yielding, disease-resistant varietics of sugarcane, 
and varietics with improved adaptability to mechanical harvesting, 
are attracting more and more growers, a trend that is making much 
of the existing information on the processing and milling character- 
istics of canes generally of less valuc.. It can be assumed from 
earlier experience that current information camnot be used as a 
guide to the behavior of the newer canes in respect to the efficiency 
of juice oxtraction, the effectiveness of clarification, and the 
resulting yicld of sugar, This has been demonstrated repeatedly in 
commercial opsrations, but these operations are on too large a scale 
to determine the cause. Commercial mills necessarily must handle 
mixtures of canes of widely different qualities so that it is impos- 
sible to study the juice from any particular lot separately, 


For this reason arrangements have been made to conduct complete 
piloteplant investigations to obtain detailed information on the 
effects of variations in the properties of the new canes and their 
juices upon the recovery of sugar. These arrangements include an 
RMA contract for milling tests by Louisiana State University at Baton 
Rouge, followed by studies of the subsequent processing steps by the 
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Southern Laboratory, These studies are conducted jointly ina 
special pilot plant provided by the University. 


Experiments can be carried out on individual samples of as. little 
as two tons of cane, yct processing is continuous and operating con= 
ditions are automatically controlled to simulato those of full scale 
Sugar manufacture. In this way it is possible to study the process- 
ing behavior of juice from a particular sample of ‘cane, and to cor= 
relate results of the experiment with the composition of the cane 
and juice used, The relatively small amount of sample material re- 
quired also makes it possible to conduct tests on some of the more 
promising unreleased varieties of cane to obtain advance information 
on any peculiarities of composition which may affect case of process- 
ing and the recovery of sugare 


In the program conducted during the 1950 grinding season, two 
or more experiments were carvied out on each of eight varieties of 
cans supplied by the American Sugar Cane League. These varieties 
included. the newer commercial varicties in Louisiana and two which 
have not yet been released for commercial planting. The behavior 
of these cane samples in milling, including the power required for 
grinding and efficiency of extraction of the sugar, were determined 
in the milling tests conducted by the staff of Louisiana State 
University. . 


Juice obtained from cach sample was collected and maintained at 
a low temperature to permit continued processing at a rate of approx- 
imately 50 gallons per hour. In the small scale liming and clarifi- 
cation equipment, the experiments conducted by the Southern Labora- 
torv revealed differences in rates of clarification, volumes of 
impurities precipitated, and clarity of the juices obtained. In 
some of the cxperiments observations were made on the filterability 
of the precipitate obtained in clarification, on the ease and com- 
pleteness of crystallization of the sugar, and on the quality of raw 
_ Sugar produced. These data were correlated with analyses of ‘the 
original juice and of thé sirups and molasses resulting from its 
Processing. The information has been made available by prompt publi- 
cation to help the operators of Louisiana sugar millse 


Improved Candics for Military Rations 
emcee tereamtesamstogmntewennenen tr careane ned anne ea OTe 


During the past two years the Southern Laboratory, in cooperation 
With the National Confectioners? Association, has worked closely with 
the Chicago Food Laboratories of the Quartermaster Food and Container 
Institute on the development of improved candics for use in military 
ravionse 


Confections are needed that combine high concentrations of the 
various nutritional factors with greatly improved storage life and 
acceptability to the soldier in the field. A wide varicty of candies 
as nearly as possible ike the candy bars and other confections to 
which the troops were accustomed as civilians is wanted. The problem 
is to prepare such popularly acceptable candics to nest the storage 
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and packing requirements of the-Quartermaster Corps. ‘The candy must 
keep safely for six months at 100° F, and two years at ordinary 
temperatures. Much of the candy for the armed services will be 
packed in cans, and therefore must be in disc form, The formulas 
must also be suitable for starch molding, to take advantage of ‘the - 
large capacity of the candy industry for producing molded goods. 


Among the improved candies developed for evaluation so far are 
discetype fudge, caramel, and a caramel-nougat combination. 


A fudge of excellent texture, which should retain its smooths 
ness much longer than standard fudge preparations, is produced by 
the addition of 10 percent of sorbitol, obtained by the hydrogenation 
of corn sugar, to prevent drying out. Proportionate adjustments are 
made of the amounts of BMEAS and corn sirup useds 


The new caramel, which is of such outstanding quality that the 
Quartermaster considers it particularly desirable for military rations, 
is the result of experiments with a grade of sweet whey, produced in 
dry powder form as a byproduct of cheese manufactures This candy is 
prepared so that it can be cast in starch and produced in volume in 
the dise form required for packaging in cans, 


The combination disc~form candy, which is very similar in other 
respects to a high quality candy bar, was made by using a layer of 
nougat with some of the caramel to which sweet whey was added. 


The coating of all these candies is a regular commercial summer- 
type chocolate which will stand heating to 110° F, for two years, 
but which does not melt readily when the candy is eaten. Further 
- research is directod toward the development of a chocolate coating 
of improved eating quality which will also mest the Quartermaster! s 
severe. temperature requirement. 


Storage tests are in progress to determine whether the high 
initial quality and acceptability of the candies so far developed 
will be retained when they are subjected to tests applied to ration 
items ° 


SEE TPO TATOES , CUCUMBERS, . AND eee VEGETABLE 
: : REGION 


Research to Aid Improvement of Food Products from Sweetpotatoes 
nee 


Investigations have been initiated to obtain fundamental informa- 
tion on the enzyme systems and other constituents of sweetpotatoes as re= 
lated to performance in processing. Information on these biochemical 
and chemical factors is needed to guide the production of dehydrated 
and other processed products of improved stability, nutritive value, 
one consumer acceptability. 


-10-., 


Research Continues to Aid the Pickling Industry 


During the past year, effective application of information 
developed cooperatively by the Food Fermentation Laboratory, Raleigh, 
N. Co, and the North Carolina Agricultural Experiment. Station enabled 
a commercial pickle manufacturer to prevent a severe loss from ex- 
cessive softening of a large lot of brined cucumbers, 


Some 15,000 bushels of Palmetto variety cucumbers (produce or 
slicer type), from the fall crop of 1950 were brined: during cold 
weather under conditions which precluded fermentatione When the 
cucumbers showed signs of softening within a few days after covering 
with a 10 percent salt brine, immediate tests were started in co- 
operation with the processor to find the reason. The results of 
earlicr fundamental investigations by the Laboratory and the North 
Carolina Station had indicated that the cucumber itself contributes 
to softening of salt stock by introducing 4 naturally occurring pectin- 
splitting enzyme. 


this was confirmed in the present instance by examination of samples 

of the brined cucumbers and brine from 15 vats, along with samples 

of fresh Palmetto cucumbers from two different producing areas. After 
identifying the responsible enzyme, the Food Fermentations Laboratory 
found that it was sensitive to acid and could be destroyed by treat- 
ment with either lactic or acetic acid, or inactivated by heating the 
brined material. Prompt application of these treatments by the manager 
of the cooperating plant checked the softening before serious losses 
had occurred, and saved most of the 15,000 bushels of cucumbers which 
had a brine stock value of about $60,000, 


This verification on a commercial scale of the data previously 
developed in fundamental research on the role of enzymes in the spoil- 
age of cucumbers is another step forward in efforts to improve the 
processing of food products. The control methods applied in this 
particular study will be valuable to the entire pickle industry as 
situations involving losses from the softening of salt-stock cucumbers 
arise. 


Further cooperative work at Raleigh has developed a chart, 
believed to be the first of its kind, which can be used by cucumber 
pickle manufacturers to determine the exact amounts of sugar and 
vinegar needed to put up sweet pickles that will keep safely. Infor- 
mation of this kind has been greatly needed. The procedures former- 
ly used, for the most part, were based on each individual packer's 
experience over the years, They were far from uniform or reliable, 
as evidenced by frequent outbreaks of gaseous spoilage == the result 
of too little sugar or vinegar, or both, 


The chart is based on information obtained in a study of the 
tolerance to sugar and vinegar of a yeast organism found to be 
commonly associated with spoilage of sweet pickles in the industry, 
and on tests in a commercial plant over a 2-yoar period during which 
about 40 experimental batches of pickles wore madd. 
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Pickles made with the amounts of vinegar and sugar recommended 
on the chart did not fernent; those made with less of the preserv- 
atives underwent gaseous fermentation and spoilage. Laboratory ex= 
amination of each spoiled: lot showed yeasts to be the causitive 
agent. No doubt this chart, now being prepared for publication, will 
find widespread use in the pickle industry for standardizing sweet 
pickle formulae, for reducing spoilage, and for saving sugar. 


CITRUS UTILIZATION INVESTIGATIONS - SOUTHERN REGION 


Research on utilization of citrus fruit in the Southern Region 
is conducted at the Citrus Products Laboratory in Winter Haven, 
Florida, and the Fruit and Vegetable Products Laboratory in Weslaco, 
Texas. 


Conditions for Safe Storage of Citrus Concentrates 


Investigations by the Winter Haven Laboratory in cooperation with 
a commercial processor have determined the permissible limits of 
temperature and time for storage of frozen citrus concentrates without 
deterioration in quality. By applying these data the citrus concentrate 
industry, along with handlers of the product from the time it is pro- 
duced until it is consumed in homes, can be sure that it is kept 
safely for the desired, or necessary, periods 


Improved Processing of Canned Citrus Juices 


During the past year the Winter, Haven Station obtainsd new, basic 
information on problems involved in the pasteurization of canned 
citrus juices, leading to improved flavor and keeping quality. One 
phase of this work has progressed to the point of practical application. 
Cans filled with juice may expand, or swell, either because the juice 
was inadequately pasteurized or for other reasons. Serious losses 
may result unless the exact source of the trouble is found and 
corrected promptly. This can be uccomplished by applying a test 
developed. at the Station for determining the effectiveness of the 
pasteurization treatment. When the juice is known to be properly 
pasteurized, it is a simple matter to track down, the trouble ¢lse= 
where. Both citrus processors and can manufacturers have shown a 
great deal of interest in this test, termed an index to pasteuriza- 
tion, and it_is proving extremely valuable as'a control measure in 
canning juices. 


Other studies, in 1 less advanced stage, show a definite relation-= 
ship betwéen the extent of pasteurization and the keeping quality of 
canned orange juice, 


Utilization of Molasses-Addod Citrus Pulp Improved 


Addition.of some citrus molasses: to the byproduct citrus pulp 
improves the palatability and nutritive value of the feed and extends 
the market outlet for these byproducts. As the practice expanded, 
however, some questions developed in the industry as to’how the 
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addition of molasses would affect the keeping quality of the pulp. 

In addition, there was need for a rapid method for determining the 
soluble solids content of the molasses-pulp feeds. Such information 
is essential to the formation of trading standards, in which the 
industry becxme interested as the supply of byproducts increased with 
the growth of the citrus processing industry during recent yearse 


Investigations undertaken by the Winter Haven Laboratory to 
answer these “questions indicated that the addition of molasses did 
not introduce a storage problem. Although there was some increase 
in the absorption of moisture when molasses was added, the effect 
was much less thin that of the relative humidity of the sir in which 
the product was stored. Neither plain nor molasses pulp became 
sufficiently moist at 70 percent relative humidity to support the 
growth of molds, but both became moldy at 80 percent. By drying the 
molasses with the pulp, practically all danger of spoilage from molds 
or heating can be eliminated, 


A method developed by the Laboratory for estimating the soluble 
solids in dried citrus pulp feeds is being used to advantage by the 
industry as an aid to improving the uniformity of the feeds and in 
establishing satisfactory standards for their manufacture and market- 
ing. 


During the past year an expanded program cf rescarch on the 
processing of Texas citrus fruit was inaugurated at the Weslaco Labo 
ratory in cooperation with the Texas Citrus Commission, the Texas 
Agricultural Experiment Station, Rio Farms, and the Bureau of Plant 
Industry, Soils and Agricultural Enginecring. Investigations, under 
this program, on preservation of single strength citrus juices and 
production of improved frozen concentrates were severcly hampered by 

he severe freozes of early December and last Januarye The impaired 
quality of most of the available fruit made the results of the limit- 
ed experiments that could be conducted inconclusive. 


The stability of the color of red grapefruit under normal condi- 
tions of low temperature concentration and storage was again demon- 
strated this seasone Progress has been made in establishing the 
nature of the color, but final identification of the pigment has’ not 
been completed. Definite identification will facilitate development 
of means to stabilize the color in processing the juice, which now 
becomes brown or muddy on pasteurization and canninge 


RICH UTILIZATION INVESTIGATIONS = SOUTHERN REGION 


Effect of Heat on the Germination of Rough Rice 

Investigations in cooperation with the Rico Experiment Station at 
Crowley, Louisiana, have defined the conditions of heating which do not 
interfere with gotminatior over ranges of moisture content from approx= 
imately 5 to 25 percent, temperatures from 45 to 75° C,, and heating 
periods from 10 to 120 minutes. The information will be applied to 
control of drying conditions, destruction of plant pathogens, improvement 
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of milling yields, and development of treatnents to improve storage. 


Anaerobic Storage of Rough Rice 


Data have been obtained from two experiments conducted by the 
Crowley Station on storage of rough rice in air-tight sealed bins. 
It appears that such anaerobic storage prevents heating, but promotes 
development of yeast-like organisms and imparts an undesirable odor 
to the grain. After drying, the rice milled well but the product 
had a gray color and a noticeably sour odor, 


OILSEED UTILEZATION INVESTIGATIONS 
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Advances Made in Coordinated Research on Cottonseed Meals of Improved 
Nutritive Value aor 


In five cooperative processing experiments at two commercial oil 
mills during the past year, 12 tons of cottonseed meals of improved 
nutritive value were produced with two types of screw presses. Quan- 
tities of the meais thus prepared were sent to nutrition investigators 
in the Bureaus of Animal Industry, Dairy Industry, and Human Nutrition 
and Home Economics of the USDA; the Arkansas, Florida, South Carolina, 
and Texas Agricultural Experiment Stations; and a farmers cooperative 
(Eastern States Farmers Exchange) for conduct of experiments to 
evaluate the nutritive quality. The meals furnished reflected the 
effects of several variations in the processing conditions: maximum 
temperature of cooking; energy input to the motor driving the press; 
and rate of throughput of the press. All had a relatively low content 
of free gossypol; but there was considerable variation in the nitrogen 
solubility and thiamin content with different lots. Samples of screw- 
press meals from regular commercial operation were included for com- 
parison with the experimentally-produced mealse 


At a conference held at the Southern Laborsetory in November, 1950, 
nutrition workers from State experiment stations of the Southern Region 
and from other Bureaus of the USDA reported on the results of their 
experiments with earlier series of meals produced experimentally at 
the Southern Laboratory and in a commercial mill. Meals produced with 
a moderate maximum cooking temperature of around 200° F. had a higher 
protein value than did those cooked to a higher temperature and much 
higher than some screw-press meaks which had been cooked at tempera- 
tures as high as 270° F, 


Experimental screw-press meals of low free gossypol content fed to 
hogs in concentrations as high as 3% of the total diet supported good 
growth and there was no gross evidence of toxicity. Similarly the 
meals were fed to chicks up to 70% of the diet without any harmful 
effect and with good support of growth. Heretofore recommendations 
for the use of cottonseed meal in such feeds have called for concen- 
trations not to exceed 10 percent for hogs and as little as 5 percent 
for chickens. At two different State experiment stations it was shown 
that meals of low free gossypol content furnished by the Southern 
Laboratory did not produce egg yolk discoloration when fed to hens at 
levels of 20 to 25% of the diet. On the basis of present information 
a content of .03% of free gossypol appears to be the highest that can 
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be tolerated by chicks and swine fed unlimited quantities of cotton- 
seed meal; and meal containing 01% of free gossypol can be fed to 
hens without interferring with egg yolk coloration. The exact levels 
in either case will be determined by experiments currently under way. 


The results of research on solvents to reduce the free-gossypol 
content of cottonseed meal to a minimum without resorting to over- 
heating have been applied in the pilot-plant production of quantities 
of meal of low gossypol content and high protein value for use in 
nutritional experiments as a standard of comparisone 


With more and more investigators giving serious consideration 
to the effect of processing variables on the value of the product, 
an ontirely new approach to research on the utilization of cottonseed 
moal is now under way. Heretofore, nutrition investigators have had 
the complete responsibility of sit ete the moals, having them ana=~ 


lyzed, and determining thoir nutritional propertics, Under such an 
agreement it was difficult to give sufficien attontion to the effect of 


processing variables. 


Accordingly, the Southern Laboratory has developed, in cooperation 
with the National Cottonseed Preducts Association, a new improved 
arrangement for nutrition research which provides for the cooperation 
of all parties involved from the production of the meal to its nutri- 
tional evaluation. Cottonseed meal is produced.in commercial mills 
under conditions specified by the Southern Laboratory. These meals 
are analyzed and characterized at the Laboratory and then are fur- 
nished to nutrition investigators in state, federal, and commercial 
laboratories. The arrangement makes it possible to relate the results 
of feeding tests with the chemical analysis and processing history of 
the meals. Systematic changes can be made in processing conditions 
so as to study the effect to better advantage. In the last three 
years, 40 tons of experimentally produced cottonseed meals have been 
supplied for mutrition research under this program, 


This coordinated program of rescarch on cottonseed meals, with 
emphasis ‘on processing history as related to nutrition, is paying off 
with information which promises to greatly increase the production 
of high quality cottonseed meal. Since the need for protein supple- 
ments for feeds and foods is unusually great in emergency periods, 
the procurement of now knowledge on cottonseed meal is now particularly 
tinely. 


Usefulness. of Cottonseed Meal Glues itstablished 


Barlier tests on the use of glues made with cottonseed meal were 
extended from a laboratory to an actualeservice basis. In these 
ssrvice tests, conducted under accelcrated conditions, plywood panels 
bonded with the glue were first subjected to an "interior severe" test, 
during which they were kept 48 hours under warm, humid conditions 
(80° F, and 80 to 85 percent relative humidity). When they passed 
this test the panels were allowed to come into equilibrium with an 
atmosphere of 52 percent relative humidity and temperatures between 
80° and 85° F,. They were then given an "exterior" test which involved 
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immersion in water at 75° F, for 48 hours. Those tests were repeated 
until the glue failed to hold the panels together, 


The results showed that cottonseed meal glues are entirely sat- 
isfactory for bonding plywood that is intendod primarily for interior 
use in regions where the average relative humidity is low. Where the 
humidity is high, cottonseed meal glues might not produce a sufficiently 
Permanent bond for satisfactory usee Added to the information on hand, 
these service tests provide all the data needed by industry in judg- 
ing the potential usefulness of this new cottonseed product. 


Glues prepared from meals obtained by solvent extraction, where 
a minimum of heating is involved, gave stronger bonds than those 
prepared from meals obtained by other processes, Meals from commer= 
cial solvent-extraction operations were satisfactorye 


Improved Process for Producing Cottonseed Oils of Light Color 


Many cottonseed cils produced in several areas of the cotton 
belt, particularly those produced by continuous or screw pressing, 
when refined by conventional methods, fail to yield oils of accept- 
able color and quality for use in the mamfacture of shortening. 
Such oils are normally subjected to a second or re-refinings Even 
after re-refining they still may not meet specifications for a 
shortening oil of the very light color required by the trade. 


Experiments performed by the Southern Laboratory have demon- 
strated that acceptable products can be made from these off-colored 
oils by modification of the conventional re-refining process to use 
increased concentrations of caustic soda solution and very high rates 
of agitation and shear in mixing the oil and alkali, within certain 
specified tompcrature limits, 


The reduction of the color of refined cottonsecd oil was found 
to increase as the rate of agitation and shear of re=refining in= 
creased up to an extremely high rate beyond which further increases 
had little or no effect. About 0.2 percent of caustic soda (on an 
oil-weight basis) uscd in the form of a 14 to 24 percent solution, 
time of agitation between 5 and 10 minutes, and a maximum temperature 
of 150 F., were found to produce optimum reduction in color of the 
oil, The color of the oils re-rofined by the high shear method 
usually was half or less of that obtainable in the same oils by con= 
ventional re-refining. This proportional difference in color was 
also observed in the oils after bleaching, The high-shear re- 
refining method removed the acidic gossypol pigments of cottonsced 
oil more effectively than did conventional re-refining. In addition, 
the new method removes a high percentage of unidentified red pigments 
unaffected in conventional re-refining. The changes from the con- 
ventional process, while simple, are radical, since the conditions 
found to be most effective for removing the color were previously 
believed to be deleterious to the oil and represented unacceptable 
refinery practice, Aside from the fact that it requires a small 
amount of special mixing equipment and consumes more power than does 
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conventional re-refining, the new process has no known disadvantage. 
Conventional materials are employed, the oil requires no special 
treatment berore or after re-refining, and re-refining losses are 
the same as those encountered with the conventional processe 


Antioxidants Tested in Cottonseed Oil 


During recent years a number of chemical compounds with prop- 
erties indicating that they would be useful in stabilizing fats and 
oils against oxidative deterioration, or rancidity, have become 
available. The majority of these compounds are phenols of widely 
different chemical structures =~ some relatively simple, others quite 
complex. On some, there has been considerable information on which 
to base their use in certain fields, but usually not enough to be a 
reliable guide to their effectiveness as antioxidants. In some cases 
the information was meager, and data for evaluating the overall use- 
fulness of these new products were quite inadequate. 


As part of its program of research to improve the utilization 
of vegetable oils from Southern=-grown oilseeds, the Southern Labo- 
ratory has conducted an investigation aimed specifically at provid- 
ing data for comparing the effectiveness of different antioxidants 
as a means of stabilizing cottonseed oil against rancidity. 


In previous research the laboratory had demonstrated that cotton- 
seed oil, when carefully processed and handled, has a high inherent 
stability toward oxidative rancidification because of certain natural 
substances (tocopherols) that are present. Hydrogenation, the process 
used in preparing the oils for use in shortenings and margarines, 
further improves the natural keeping quality, Nevertheless, addition- 
al improvements are desirable. Thirteen antioxidants were tested 
for their ability to improve the keeping quality of a finished edible 
cottonseed oil and the same oil hydrogenated to shortening consistency. 
For comparison these same antioxidants were added to prime steam lard, 
a product which is relatively low in natural antioxidants. As mi ght 
be expected they were much more effective in stabilizing the keeping 
quality of the lard than they were for either of the Oils. Propyl 
gallate was found to be the best of the antioxidants tested for both 
hydrogenated and unhydrogenated cottonseed oile While less effective 
than propyl gallate, nordihydroguariaretic acid and norconidendrin 
wers found to be good antioxidants. Most of the other ten antioxi- 
dants tested gave little or no increased protection.to cottonseed 
oils although they were effective with lard even in small concen- 
trations. : 


Norconidendrin was prepared in the laboratory by altering the 
chemical structure of conidendrin, & compound recovered from the 
waste sulfite liquor produced during the pulping of western hemlock, 
On the basis of the laboratory's work a private concern has recently 
undertaken limited commercial production of norconidendrin. Its 
effectiveness as an-antioxidant has been ostablished in a number of 
important industrial applications besides stabilizing vegetable or 
animal oils and fats. Because of its possibilities in the food and 
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food-packaging fields, studies have been undertaken at the Western 
Regional Research Laboratory to ascertain whether or not norconi- 
dendrin can be used safely in edible products. 


The study of antioxidants completes a thorough investigation in 
which much new and valuable information on the stability of cotton- 
seed oil has been provided during recent years. Of particular sig- 
nificance are data explaining the mechanism by which fats and oils 
absorb oxygen and become rancid. Working first with the simple un- 
saturated fatty acid ester, methyl oleate, and later with cottonseed 
oil, the reaction of atmospheric oxygen with these substances was found 
to produce hydroperoxides which on decomposition produced various 
saturated and unsaturated aldehydes that impart rancid odors and 
flavors to the fat or oil. This knowledge, obtained in work on cotton- 
seed oil, applies also to peanut oil, and has been extremely valuable 
in developing the additional knowledge that is now available generally 
to improve the keeping quality of fats and oilse 


New Flexible Coating Fats 


There has long existed a need for an edible, highly fiexible, 
non-greasy fatty material to replace paraffin and other non-fat 
coatings presently used in the food industry. In general, flexibility 
and lack of grensiness have been mutually exclusive properties of 
fats. A non-greasy fat is usually hard and brittle whereas a flexible 
fat is usually soft and oily. 


Recently, however, the Southern Laboratory has developed flexible 
and non-greasy fats that can be prepared in a fairly simple manner 
from monostearin, a monoglyceride prepared from glycerine and com= 
pletely hydrogenated cottonseed oil or a similar fat, and acetic 
anhydride, an inexpensive commercial chemical made from acotic acid. 


A variety of acetostearins can be produced with melting points 
ranging from 80° to 140° F., depending upon the grade of monostearin 
used and the degree to which it is permitted to react with the acetic 
anhydride. Generally, such products melt over a temperature interval 
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Below their melting points and down to room temperature most 
acetostearin products are non-greasy and flexible. Below room 
temperature, the majority of the experimentally prepared acetostearins 
could bs stretched over 800 percent without breaking. Even the least 
flexible acetostearin product stretched six times as much as did 
paraffin wax (melting point, 125° F.),. At freezing temperatures the 
acetostearin products are still quite flexible. 


Although there are no known facts to indicate that these flexible 
fats are not edible and digestible, they are now being carefully 
evaluated in this respect by several laboratorios, Their use as 
coatings for cheese, dressed meats and poultry, ice cream bars, and 
other food products is being explored, along with interesting 
possibilities in non-food fields. 


Quality of Peanut Butter nares by Control of Roasting Conditions 


In continued research to determine the exact effect of process~ 
ing on the quality of peanut butter, products prepared sche peanuts 
roasted over a wide varicty of conditions and stored at 80° F. for 
as long as 21 months have been evaluated both chemically and organ- 
oleptically at the Southern Regional Research Laboratory. 


These evaluations, ‘together with the results of previous labo- 
ratory and piloteplant studies, show definitely that careful control 
of roasting conditions is necessary for the production of peanut 
butter of optimum flavor and good keeping quality, and furthermore 
that the range in desirable roasting conditions is rather narrows 


New data also support previous observations that the oil con- 
tained in peanut butter is relatively stable to oxidative rancidity, 
Oils obtained from fresh pennut butters were found to have low per- 
oxide values and long kecping times, Although some reduction 
occurred for oils extracted from stored peanut butters during. the 
first three months, the keeping times were still relatively long. 

No appreciable differences were found bstween the keeping times of 
oils from butters after storage for three months and those from 
butters after extended storage, 


Taste panel tests indicited a preference for medium-roasted 
butters stabilized with hydrogenated peanut oil for the prevention 
of oil separation, the average scores for such products being higher 
than those given to lighter. colored butters. .In general, peanut 
butters stored at 80° F, and examined periodically by the panel were 
found to retain acceptable odor and flavor characteristics for as 
long as a year, after,which the products developed objectionable 
flavors before any appreciable oxidative rancidity could be detected 
in the extracted oils. A definite tendency was noted for the butters 
made from the heavier-roasted peanuts to receive unsatisfactory flavor 
ratings at an earlier age than the butters made from the lighter- and 
mediumeroasted peanuts. 


Such information is of considerable value to the peanut butter 
industry in selecting the conditions of processing that will produce 
products with u high consumer rating and long shelf life. This in- 
formation is of interest to the Quartermaster Corps because of its 
value in assuring the production of peanut foods of high quality for 
defense personnel. 


Research Aids Expansion of Rice Bran Oil Industry 
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The production of rice bran oil as a byproduct of the rice mill- 
ing industry has grown rapidly in.the United States during the past 
few years, largely as 1 result of technical information made available 
by the Southern Laboratory. Several plants operating at full capacity 
in 1950 put large quantities of rice bran 911 on tho market; but the 
total output was only a fraction of the 50 million pounds, with a 
eet aie value of é10, 000,000, that could have been produced from the 
year's rice crop. A new plant is under construction in 1951, 
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In further investigation of the rapid deterioration of the oil 
in rice bran, with development of a high content of free fatty acids, 
when stored between milling and extraction, evidence has been obtained 
that the rate at which these free fatty acids form is highly dependent 
upon the moisture content of the bran, However, the biological 
factors responsible for the deterioration occur in the bran itself 
or in the microorganisms found on the bran. Information is not yet 
available on the effect of the enzyme systems of the bran itself; 
but experiments on sterile bran inoculated with selected strains of 
mold and bacteria demonstrated that these agents can cause the develop- 
ment of free fatty acids in the bran oil and, therefore, must be 
controlled in order to completely prevent deterioration during store 
age. It was observed further that moisture hastens the growth of 
both molds and bacteria. 


The obvious conclusion is that rice bran should be stored in as 
dry a condition as possible. While the modernte heating normally 
used to dry rice bran was found to destroy very few of the micro- 
organisms present, and apparently did not affect the enzyme systens 
at all, such heating did remove water which permitted the hydrolytic 
reactions involved in the formation of free fatty acids. Thus, if 
bran dried in this manner could remain dry, deterioration would be 
prevented. However, whenever the dry bran was again exposed to the 
high humidities prevailing in the southorn rice=growing areas it 
became rehydrated, permitting the natural systems of the.bran and the 
0il microorganisms to promote its deterioration, 


Autoclaving the bran, on the cther hand, effectively sterilized 
it free of microorganisms and destroyed the natural tendency for 
deterioration. Regardless of moisture content, free fatty acids 
will not form in bran which has been sterilized by autoclaving and 
then maintained in a sterile condition. Sterilization followed by 
dehydration, therefore, would seem to be a method for complete con- 
trol of deterioration during the period when rice bran must be stored 
prior to solvent extraction. Even if the bran partially rehydrates 
during this period, the onsct of deterioration will be slow. This 
information should be of practical value to the industry in develop- 
ing means of storing rice bran without deterioration. 


In another line of research information has been obtained to 
improve techniques for refining rice bran oil. In the past, there 
have been difficulties especially when the oils were high in free 
fatty acid content, as they often were if the bran had been stored 
for any length of time prior to-extraction. An experimental procedure 
that involves stcam-stripping the oils seums promising as 4 solution 
to this problem. The crude rice brian oil is bleached, degummed, and 
dewaxed in the usual manner, then is treated with steam before the 
usual refining st p where an alkali is used. In pilot plant experi- 
ments steam=strip, ing reduced tho free fatty acid content of rice bran 
oil from about 9 percent to loss than 1 percent and lowered refining 
losses sufficiently to yield 8.5 percent more oil. Additional studies 
are under way to determine the best conditions (temper:ture, vacuun, 
amount of steam, and so on) for practical applicition of this pro- 
cedure. 
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Analysis of samples of bran from eight commercial varieties of 
rice, each of which was grown in Texas, Louisiana, and Arkansas, 
showed that the purified bran (the true pericarp and germ. fraction) 
contained from'18 to 25 percent oil, depvending more on the variety of 
rico than on the environment of production. The amount of oil in 
commercial bran is lower, of course, since the milling operation . 
removes some of the inner part of the grain (endosperm) along with 
the bran. Variations in milling, as well as in physical condition 
of the grain, affect the amount of oil, 


Safe Moisture Content for Storage. of Tung Fruit 


Investigations at the Tung 0i] Laboratory, Bogalusa, Louisiana, 
have provided new information on the wator-absorbing and water-holding 
properties of tung fruit which is proving valuable in overcoming 
problems of proper drying of the fruit and seeds tc insure safe stor- 
age and efficient milling. 


With a moisture content of about 65 percent as it falls from the 
tree, tung fruit will heat, mold, and sprout if stored before it has 
dried to about 25 percent moisture. Even under favorable weather 
Conditions, this tikes several weeks, and sometimes in wet seasons 
the fruit never will dry sufficiently on the ground to permit stor- 
age, Artificial drying of the whole fruit, on the other hand, is not 
cconomical. Since the hulls contain more than half the total moisture 
present in the whole fruit and have no value as a source of oil, 
their removal before drying or storage is desirable to decrease the 
heat required for drying and also to reduce the space needed for 
storage. However, hulling followsd by the usual storage procedures 
has. some disadvantages that are discouraging to growers. Sced broken 
in the hulling operation quickly spoil if stored in their normal 
moist condition, develop free fatty acids rapidly, and somotines 
heate 


It was found that tung fruit and its products tend to assume 4 
moisture content in equilibrium with that of the surrounding atmos- 
phere. In contact with the atmosphere at 75 percent relative 
humidity, which is average for the tung 1rea, the equilibrium 
noisture contents for tung fruit, kernels, and seed are about 12.4, 
6.1, and 8&2 percent, respectively. If the products, then, are 
dricd to these moistures, they can be stored safely and processed 
efficiently. It is particularly significant that the hulls can be 
removed and the seed dried to 8 percent moisture with assurance 
that they will not spoil in storage. In recent work the Laboratory 
has extended these investigations to determine safe storage con= 
ditions for tung hulls and press cake, which frequently spoil as a 
result of spontaneous heating. 


NAVAL STORES INVESTIGATIONS 


During the past vear the fundamental research of the Naval Stores 
Research Division, which. had been conducted at the Southern Laboratory 
in New Orleans, was transferred to the Naval Stores Station at Olustee, 
Florida, and now all research of the Division is conducted at, that 
location. 
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Continuous Distillation of Cleaned Pine Gur 
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The 32-inch commercial size continuous steam still developed at 
the Naval Stores Station, Olustee, Florida, was operated successfully 
at its full capacity of 10,000 pounds of cleaned pine gum per hour, 
The capacity of this still is equal to that of the large batch stills 
in the industry and is believed to be the maximum desired by any 
processor of pine gum. The rosin produced in typical continuous 
runs with the new still had a satisfactory melting point and a low 
content of volatile oil, and the turpentine had a low acid number, 

To realize the maximum benefits of continuous distillation with this 
equipment, commercial plants would operate on 9 24-hour work day. 
Continuous distillation would result in a 50 percent saving in steam 
consumption, lowered labor and other cperating costs, high-quality 
rosin and turpentino, and less variability in product quality. 
Completion of the new still ends nearly 10 years of process develop- 
ment rescarchs 


Complete engineering data will be furnished, upon request, by 
the Naval Stores Research Division in Olustee, Florida. 


Improved Practices in Gum Cleaning 
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Continuing to help procossors who use tho Department's public 
Service patents on gum cleaning mset the demand for quality products, 
engineers of the Naval Stores Station this year supplied dotails on 
improved practices of filtration, washing, and handling of chips. 


The filtration of crude pine gum by the gum nial stores indus- 
try is 2 phase of plant operation in which savings in labor, time, 
and material costs can be of great value. To obtein these improve- 
nents, the Naval Stores Research Station, in cooperation with a 
filter manufacturer, modified a commercial solf-cleaning filter to 
adapt it to pine gum processing. The nowetype filter requires only 
the part-time services of one man for operation, uses more economical 
filter media, and can handle the low-quality gum that gives trouble 
in tho filters gencrally used by the industry. The capacity of the 
filter, comparable to that of the conventional types, is such that 
only one cleaning per day is normally required. The first commer- 
cial installation of the now self-cleaning filter has been made. 


The attention of processors was called to the necessity for the 
thorough washing of gum during cleaning to produce high-quality rosin. 
Although a single washing in the Olustee process produces high-grade, 
brilliant rosins, such rosins may still contain traces of contaminate 
ing materials, A thoroughly clean rosin can be made by recirculation 
of the filtered, washed gum a second tine through the wash tank, 


A third simple step in cleaning operstions, recommended to pro- 
cossors as 4 means of upgrading their pale rosin when there is 4 price 
differential in favor of the piler grades, is the following: Scparate 


the chip cleanings from the main charge and distill thom with a lower 


grade of gum. This slight but important change in the regular procedure 
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will raise rosin grades and allow processors to count. on larger quan=- 
tities of pale-grade rosin. Also, the chip cleanings from WG grade 
gum, if distilled shea mai from ans original gun, - will produce I 
grade rosin. 


Peroxides from Turpentine 

The production of perxodies from turpentiné and the potentialitie 
of these me rie e as replacements for the conventional peroxide 
catalysts in making synthetic rubber have been reported previouslye 
This development has defense significance since the usual catalysts 
aro based on benzene, which is in short supply. “On the othér hand 
the production of eum turpentine in 1950-51 was 264,000 barrels, only 
a small. part of which went into industrial uses. Replacement of the 
benzene derivatives by terpene peroxides in manufacture of about 
700,000 tons of synthotic rubber would consume about 50,000 barrels 
of turpentine. This amount of turpentine would represent 2 consid- 
erably larger porcentage than has previously gone into industrial 
USCS.» 


The Akron Laboratories of the Office of Rubber Reserve last year 
in laboratory-scale tests demonstrated the superiority of the terpenes 
peroxide, pinane hydroperoxide, to cumeno hydroperoxide, which was 
obtained from benzene. These Laboratoriss have now confirmed this 
superiority on a piloteplant scale. They prepared and tested approx- 
imately 300 pounds of "cold rubber" (synthotic rubber made at rela- 
tively low temperature) using pinane hydroperoxide produced by the 
Naval Stores Research Division. They reported that the reaction 
rates and maximum conversion obtained with pinane hydroperoxide were 
considerably higher than those realized with the same quantity of 
cumene hydroperoxide at each of the levels investigated. The prop- 
erties of the rubber made with terpevie hydroperoxide as the catalyst 
were equivalent.to those of sinilar stocks made with cumene hydro- 
peroxide. Commercial production and use of the terpene peroxide, 
which appears feasible, would have the advantage under current con- 
ditions of conserving benzene suppliese | 
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CEREAL AND FORAGE CROPS UTILIZATION INVESTIGATIONS 


In the Western Region, work under this classification has been 
done on three major crops: alfalfa, wheat, and rice, -In addition 
to the work reported in more detail below, the following projects: 
might be mentioned, The research on alfalfa has included spectro- 
graphic determination of metallic constituents, growth regulating’ 
and inhibiting factors, and other chemical constituents. For wheat, 
additional basic work has been done on the chemistry of gluten and 
on the soluble non-gluten, non-starch constituents. On rice, the 
major emphasis is. on the development. of a more satisfactory quick- 
cooking rice and on frozen cooked rice. Other work on this cereal 
has been on ways for improving the storage stability of brown rice, 
.and on analytical methods for quickly detormining the stability: of 
rice bran or brown rice, . 


Stabilizing Carotene in Alfalfa Meal: 


Of 300 compounds tested at the Western Regional Research Lab- 
oratory for effectiveness in stabilizing carotene (provitamin A) in 
dehydrated alfalfa meal, two are undergoing field testing in collab- 
oration with industry. These are a hydroquinone and a dihydroquino- 
line (2,5-ditertiary butyl hydroquinone and 6-ethoxy-2,2,4-trimethyl- 
1,2-dehydroquinoline), Patent coverage for the latter for this ‘pur- 
pose has been obtained. Synthesis of a serics of new compounds by 
replacement of the 6-cthoxy. substituent with others did not reveal 
superiority in carotene stabilization, . 


Antioxidants are usually applied to alfalfa with vegetable oil 
(soya, cottonseed or rice bran oil) as a carrier agent, The di- 
hydroquinoline compounds are highly soluble in vegetable oils, so 
that it is possible to apply them in effective concentrations with 
the minimum amount of oil required for dust abatement (about 8 
pounds of oil per ton of alfalfa, or 0.4 verecnt). The 2,5-diter- 
tiary butyl hydroquinone and N,N! -diphenyl-p-phenylene diamine (the 
latter is used commercially in ulfalfa) require about 20 pouhds of 
vegetable oil per ton of alfalfa (1.0 percent) to dissolve enough 
antioxidant to give a final concentration of 0.015 percent when ap-' 
plied to the meal, 7 


Application of the more effective antioxidants to dehydrated 
alfalfa is being studied with the Poultry Producers of Central 
California, a cooperative, at their Ryer Island, Calif., plant, 
The compounds are applied in suitable carriers under full-scale 
industrial conditions, The application can be made with relatively 
Simple equipment. When alfalfa was treated with 0.015 percent of 
the dihydroquinoline in 1 percent cottonseed oil and stored six 
months at room temperature it retained 58 percent of the original 
carotene while the untreated material was reduced to 31 percent, 
Alfalfa meal treated with the hydroquinone derivative retained 45 
percent of its carotene under like conditions, 
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Before entioxidants can be used on a feedstuff they must be 
shown to be satisfactory from the standpoint of toxicity, both acute 
and chronic. Toxicity tests with rats on. the dihydroguinoline and 
the hydroquinone are in progress in the Pharmacology Laboratory of 
this Bureau. Similar studies with chicks are being conducted co- 
operatively by the Colorado Agricultural Experiment Station, the 
American Dehydrators Association, and the tiestern Regional Research 
Laboratory. Under this agreement funds furnished to the Colorado 
Station by the American Dehydrators Association defray the major ex- 
pense while the Western Laboratory supplies the test materials and 
makes final chemical evaluation of animal tissues, Tests thus far > 
have shown the acute toxicity of both compounds for rats to be low, 
and no significant toxic symptoms have been observed in rats fed the 
hydroquinone at 0,2 percent level over a period of a year, This is 
260 times more antioxidant than would normally be present in prepared 
feed. Similarly encouraging results are being obtained with the di- 
hydroquinoline, 
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In wheat breeding progrems the large samples necessary for the 
determination of milling and baking quality entail extra years of 

growth of new wheats and thus slow down the program in general. Con- 
sequently a coordinated effort to identify the factors responsible 

for differences in milling characteristics is being made by the 

Western Wheat Quality Laboratory, Bureau of Plant Industry, Soils, ’ 
and Agricultural Engineering, Pullman, Washington, and the Western 

and Northern Regional Research Laboratories. The Western Wheat 

Quality Laboratory has collected samples of known variety and his- . 
tory, obtained milling data, and supplied samples and milling data 

to the other two laboratories, The Western Regional Laboratory is 

relating compositional differences to milling behavior, The Northern 

Regional Laboratory is determining whether structural differences 

of importance in the milling operation can be found. 


Work in the Western Regional Laboratory has suggested that a 
crude-fat-to-crude-fiber ratio above 1.0 in a whole wheat indi- 
cates that type of poor milling behavior characteristic of Rex var- : 
iety. Further analyses on 1950 crop semples were consistent with 
the previous results. The fat-fiber ratio test was suggested by the 
possibility that a relatively high fat content contributed to the 
difficulty in sifting Rex flour and mill streams by causing flour 
particles to clump, 


Milling behavior of wheats is however too complex to be ex- 
pected to depend upon one factor. Becruse the fat-fiber ratio does 
not differentiate certain varieties (Baart, Orfed, Brevor), that are 
intermediate in milling properties, from the best milling varieties 
(Elgin, Hymar), other factors must be involved, 
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The endosperm of poor-milling wheats has been reported to frac- 
ture in a random manner upon application of pressure, while that of 
good-milling wheats fractures along cell-well lines, To determine 
where in the milling process these or other differences in endosperm 
properties might affect milling behavior, the bran of Elgin and Brevor 
samples has been removed by 2 sulfuric acid-water treatment. The 
milling behavior of these "debranned" samples then was determined on 
a micro mill by BPISAE workers, Certain characteristic differences-- 
in release of middlings and rate of reduction of middlings--were 
still present; consequently these differences in milling properties 
must be ettributable to differences in enlospernm, rather than bran, 
of these varicties, In exploratory experiments, anelyses for various 
hemi-cellulose fractions which are charactcristically associated with 
plant cell walls have been made, The results suggest that the amounts 
of certain pentosan fractions may be useful in predicting endosperm 
milling properties; and further investigation may provide more precise 
methods for indicating milling behavior of small samples. 


COTTON AND OTHER FIBER CROPS UTILIZATION INVESTIGATIONS 


In addition to the felting studies on wool reported below, work 
is underway on finding improved methods for scouring grease wool 
through fundamental studies on detergent action. 

Modification of Wool to Improve Felting 

Studies on chemical modification of wool at the Western Re- 
gional Research Laboratory have shown thet treatment with beta- 
propiolectone results in markedly enhanced felting power. 


The ability of wool fibers to felt is e distinguishing and use- 
ful property, During finishing, woolen febricé are subjected to 
felting conditions (“#fulling") to impart desirable body to the mater- 
jal, Manufacture of wool felt is an industrial activity that pro- 
duces annually about 25 million pounds of products, excluding woven 
felts, having a’ value of 20 to 30 million dollars, In the manufac- 
ture of felts about 10 pounds of new wool are used per pound of re- 
processed wool, Wool felts arc used as oil retainers, wicks, sound 
insulators, vibration mountings, gaskets, etc. 


The new derivative is made by treatment of wool with propio- 
lactone, which has recently become available commercially, Lab- 
oratory studies of propiolactone-modified wool have shown that both 
rate and degree of felting are increased, Commercial-scale runs at 
two felting plants have confirmed the fact that modified wool ex- 
hibits markedly improved felting properties. Felts prepared fron 
treated wool are soft and pliable when wet and become extremely hard 
on drying, In addition, split resistance and tensile strength are 
significantly higher. Increase in felting power is also found in 
blends of treated wool and commercial felting stocks. 


Laboratory tests have indicated that wool flannel cloth also 
felts more readiiy after modification with propiolactone, as indi- 
cated by hand-milling shrinkaze tests. For both loose wool and 
cloth, the tests show that felting ability of modified wool varies 
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with extent of treatment and passes through a maximum at about 50 
to 60 percent of propiolactone uptake. More extensive treatments 
impart shrink-resistance to wool flannel cloth. Mohair modificd 
with propiolactone also shows greater felting ability. — 


‘A considerable number of other chemical modifications have been 
investigated with regard to effect on felting, but none has been found 
to increase rate or degroe of felting; these results indicate a unique 
character for the propiolactone treatment. | 


Propiolactone modification may also prove valuable for the treat- 
ment of artificially crimped wool and mohair. Artificially crimped 
fibers have been shown to have enhanced weaving properties and abras- 
jon resistance, but they suffer from low breaking elongation, sub- 
sequent ‘treatment with propiolactone tends to recover the character- 
istic high breaking elongation without destruction of added desirable 
properties. 


Propiolactone modification is comparatively easy to carry out. 
The conditions have been investigated with respect to solvent, lac- 
tone concentration, prior drying of wool, pH, fineness of wool, 
temperature, etc, <A satisfactory procedure is treatment of air-dry 
wool with a 3 percent solution of propiolactone in carbon tetra- 
chloride with a lactone-to-wool ratio of about 3 tol. Additional 
laboratory investigetion is required before the propiolactone treat- . 
ment can be recommended for commercial adoption, 


Studies on Electrical Properties of Wool at Microwave Frequencies ; 


Radar cquipment developed for use in World War II has been used 
at the Western Regional Research Laboratory in studies of such 
electrical properties of wool as dielectric constant and dielectric 
loss in the-microwave region, Work with fibers in this previously 
uninvestigated portion of thé spectrum has yielded clues regarding 
the structure of wool, Until recently it was not practical to use 
such methods because sources of microwave radiation were not avail- 
able. For the fiber work, modified forns of radar equipment were F 
used, In addition, a special apparatus called a cavity resonator 
was developed, This apparatus consists essentially of a slotted 
cavity resonator and a frame to support a bundle of wool fibers, 


The microwave region is of special interest for fibers such as 
wool, for which the dielectric constant is large at the highest _ 
radio-frequencies, Wool appareritly contains a polar unit small 
enough to follow the rapid alternations of radio-frequency fields, 
In order to characterize or identify the part of the wool molecule 
responsible for this behavior, it is necessary to make electrical 
measurements at frequencies in the range where the polarizable group 
fails to follow the alternations of the electric field, Results show 
that at a microwave frequency of 3,000 megacycles per second, the 
polarizable group is able to follow the alternations almost as well 
as it does at one one-thousandth of this frequency. This indicates 
that the group responsible for the high value of the dielectric con- 
stant in the microwave region is not an ordinary dipole, Its be- 
havior may be due to the hydrogen bonds which hold adjacent protein 
chains together, 
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The new equipment is being used also to investigate molecular 
interaction between water and wool. As is well known, small 
amounts of absorbed water markedly influence the physical proper- 
ties of wool, In addition, a number of instruments used in the 
textile industry make use of diclectric properties to measure mois- 
ture content of fibers, yarns, and fabrics, The new work at micro- 
wave frequencies has been especially informative because at these 
frequencies the dielectric constant of water undergoes a twenty- 
fold change. Thus the diclectric constant of the wool-water system 
at microwave frequencies becomes a very scnsitive index of the inter- 
action between wool and water molecules, Results obtained show that 

rom 0 to about 10 percent moisture, the percentage change in dielec- 
tric constant of wool is larger than at frequencies in the radio 
range. Since the microwave measurements are simpler to perform and 
are probably more reliable than measurements in the radio-frequency 
range y the new results may prove to be the basis for the design of 
an improved moisture meter. 


FRUIT AND VEGETABLE UTILIZATION INVESTIGATIONS 


The importance of fruit and vegetables in the Western Region 
accounts for the fact that a large share of the Bureau's program in 
this area is on these commoditics. In addition to the projects de- 
scribed, other topics have received attention during the past year: 
a comparison of costs in various methods of supplying apples for pie 
stock; additional improvements on the wax-dipping process for pre- 
venting mold growth on-berry hallocks (boxes); processing of frozen 
strawberries; dehydrofreezing of prunes and carrots and additional 
work towards improving the dehydrofreezing process including studies 
on the kind of equipment needed for commercial operations; anal- 
ytical and physical-chemical investigations, including X-ray dif- 
fraction patterns, optical characterization of hydrates of sucrose 
and levulose, measurement of color, volatile constituents of peas 
and of tomato juice, and phase equilibria of sugar solutions; ad- 
ditional work on vitamin Bjo production; effect of storage temper- 
ature on quality of frozen peas; enzyme inactivation in frozen lima 
beans; discoloration in frozen cauliflower; and further studies on 
the use of antibiotics in food preservation. 


Frozen Concentrated A 


During the years 1950 and 1951, a special committee appointed 
by the Washington State Horticultural Association has collaborated 
with verious research agencies in a full-scale study of commercial 
feasibility of frozen concentrated apple juice. The objective is 
an economical outlet for apples of good juice quality but lower 
grade as far as fresh fruit marketing is concerned, 


This cooperative enternrise has involved process development 
and consumer-preference and marketing tests. The collaborating 
agencies are the Western Regional Research Laboratory of the Bureau 
of Agricultural and Industrial Chemistry, the Bureau of Agricultural 
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Economics and the Washington Agricultural Exporinent Station, The 
special committee of the apple industry is called the Industry Lpple 
Concentrate Committee. ™ 


The first step was to determine the varictal blend to be used 
in preparation of the market test samples of frozen apple juice con- 
centrate. The possibilities included various combinations of Stand- 
ard Delicious, Winesap, Jonathan, Rome Beauty, and Golden Delicious 
varieties. All blends tested contained at least 50 percent Delicious 
apple juice, as this roughly represents the proportion of this vari- 
ety in Washington, Discrimination and preference tests, carried out 
by the Washington Experiment Station, narrowed down possibilities to 
three, representing the top quality of frozen apple juice concentrate 
obtainable from the raw material. These three categories (straight , 
Delicious, acidified Delicious, and a blend of Delicious, Winesap, 
Jonathan, and Rome Beauty mixed in the ratio 5:2:231) were then sub- 
mitted to a consumer preference test, carried out by the Bureau of 
Agricultural Economics in the San Francisco Bay area. The test 
showed definite preference for the blend and the acidified Delicious, 


Upon completion of the consumer preference test, about 40,000 
six-ounce cans of 4-fold frozen apple juice concentrate were pre- 
pared by the Western Regional Research Taboratory. The method of 
preparation for the concentrate was as follows: The volatile flavor 
was stripped from fresh juice and the stripped juice was concentra- 
ted to slightly over 4-fold. The essence was returned to produce 
a 4-fold product, which was immediately frozen, stored, and handled 
as frozen product. The process of stripping and concentration of 
the essence has been described by the Eastern Regional Laboratory. 

A modification of this process, involving a stean-injection heater 
developed by the Western Regional Laboratory, was used for these 
studies, Concentration was effected in a vacuum pan, The Western 
Laboratory has shown that this step can be carried out without in- 
pairment of quality at temperatures as high as 130°F, Thus, less 
expensive equipment can be used for concentration of apple juice 
than for orange juice, where evaporative temperatures below 85°F, 
are ordinarily used. The market test on the frozen apple juice 
concentrate has been éonducted cooperatively by the Washington State 
Apple Commission and the Bureau of Agricultural Economics. Results 
of the whole project are being evaluated and a report will be made 
es a besis for recommendations on future industrial action. 3 


New Uses for Fruit Cannery Wastes 


The project on utilization of all waste of a fruit-processing 
plant for the manufacture of feeds (molasses and dry pomace) has 
roached the final stages of pilot-plent study. The past year's work 
has produced improvements in pretreating and dejuicing of waste and 
good results from feeding tests with the products, Continuous, low- 
scale operation of the plant at San Jose during the present year will 
provide a basis for final evaluation of full-scale operation, The 
Western Regional Research Laboratory conducts this project cooper- 
atively with the Conners League of California. 


eee 


The project on use of clean pear cannery waste for the pro- 
duction of sirup suitable for use in canned product has reached a 
stage of readiness for commercial adoption, The amount of canning 
sirup provided by the process and the quality of fruit canned with 
the sirup have been sufficiently satisfactory to justify commercial 
application of the method. In this work a cooperetive association 
of fruit growers in.Oregon has collaborated with the Bureauls Fruit 
and Vegetable Produets Laboratory (formerly in Pul2man, now located 
in. Prosser, Washington). 


Feed_and Molasses from Cannery Wastes: 

_ Pilot plant studies were continued during the 1950 season, in 
cooperation with the Canners League of C:lifornia, who supplied 
plant facilities and financial assistance. The Cling Peach Advisory 
Board also assisted with financing, Operations were improved, as a 
result of progress made during the 1949 pilot-plant studies at San 
Jose, and also as a result of process studies conducted on a lab- 
oratory scale during the winter months of 1949-50. The laboratory 
studics led to two important developments: a greatly improved pro- 
cess for treating pear waste to facilitate separation of juice from 
pomace and a new type of dejuicing machine for effecting the separ- 
ation of juice from pomace. Both developments were applied success- 
fully on a pilot-plant scale during the pericd of August 14 to 
October 16, 1950, 


The new treating process proved to be relatively simple in use 
and highly flexible. Liming of ground waste under controiled con= 
ditions, in a two-stage process, converts it from a slimy mass toa 
form suitable for separation into juice and pomace, The process 
works satisfactorily on wastes from pears of a full range of varie- 
ties and maturities, and on mixed wastes containing pear, peach, 
grape, and tomato. The new dejuicing machine greatly facilitates 
processing by combining dejuicing of waste and pressing of cake in 
a single, continuous, easily controlled operation. Previously used 
commercial equipment required separate machines for dejuicing and 
pressing pomace, 


Approximately 140 tons of pear waste were processed during the 
season, The pear molasses and dry pear pomace were used in stock 
feeding and other product utilization tests. Feeding tests made by 
the California Agricultural Experiment Station showed that pear 
molasses, or pear pomace containing 20 percent pear molasses, is 
very palatable to sheep and cattle and should find a ready market 
as feedstuffs. Pear pomace proved acceptable as a carrier for in- 
sect baits. 


During the past winter, a continuous treater was developed for 
converting ground pear waste from its usual slimy condition to a 
granular form which readily releases its juice in the continuous 
press, The development promises to be another major contribution 
to the field of fruit waste utilization, The Canners League has 
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appropriated $65,000 for further pilot studies during 1951 to 
evaluate the new continuous pear waste treater and an improved. 
model of dejuicing machinc. The research phase of the project | 
should be brought to a satisfactory conclusion during the 1951 
season, 


sugar Recovery from Pear Canning Waste: 

A process for the recovery of sugar from pear canning waste 
was operated on a semicontinuous pilot-plant scale during the 1950 
pear canning season by the Burcauts Fruit and Vegetable Products 
Laboratory, Pullman, Washington (now located in Prosser, Wash.) The 
process recovers the sugars and other soluble solids from peeling 
and core waste. The sugars are recovered as a clear, colorless 
juice that the canner may use as a sirup base in canning pears. 
‘Sugars recovered by the process would replace about one-third of 
the refined sugar normally used in canning this fruit. 


The pilot-plant operation was conducted in cooperation with 
the Apple Growers Association, a farm cooperative located in Hood 
River, Oregon, in the Association's cannery, The technical prac- 
ticability of the process was demonstrated and operational details 
wero established. During the study 2500 gallons of juice were re- 
fined and used in preparing 1500 cases of canned pears for use in 
consumer acceptance tests by the Association, Pears canned in> 
juice sirup are considered equal in appearance and in flavor to 
similar fruit canned in the usual sugar sirup. 


Discoloration of Cut Surfaces of Fruits 


Recent investigations at the Western Regional Research Lab- 
oratory have contributed in several respects to an understanding of 
the problem of browning on cut surfaces of fresh and thawed fruits. 
In addition to detracting from the appearance, the browning also re- 
duces nutritive value because it is accompanied by loss of vitamin C. 


A histochemical test has been developed for determining the dis- 
tribution of the tannins within the fruit tissues. This test indi- 
cates the portions of fruit most susceptible to browning. 


In experiments on isolation and identification of the tannins 
dn peachés, modern techniques such as chromatography and countor~ 
current extraction have identified caffeic acid as an important brown- 
ing substrate, This information is useful in studies on browning 

and may prove valuable to plant breeders in the development of a 
chemical method for rapid testing of the browning susceptibility of 
new strains of fruits in the seedling stage. ee 


Since chlorogenic acid has been reported as a probable brown- 
ing substrate in fruits, the rate of its non-enzymatic oxidation by 
oxygen has been investigated. The initial rate was found to be di- 
rectly proportional to the concentration of chlorogenic acid and 
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pressure of oxygen,.and inversely proportional to.the concentra- 
tion of hydrogen ion, The rate law has been interpreted in terms 
of a mechanism which postulates the forna tion of a semiquinone as 
an intermediate. The results will make it possible to interpret 
the contribution of non-enzymatic osetia ton’ in later studies of the 
enzymatic sata of the tannins, 


A study has ee been made of the role of ascorbic acid in the 
enzymatic oxidation of catechol, Ascorbic acid reacts with oxida- 
tion products of the catechol and thus inhibits the browning until 
all ‘the ascorbic acid has reacted, During this process some of the 
enzyme also is destroyed. When an excess of ascorbic acid is used , 
the amount eventually oxidized is « function of the initial amount 
of the enzyme present. Studies with aople enzyme have shown a 
first-order rate dependence and have been interpreted in terms of 
the destruction of enzyme by a semiquinone freo radical. These re- 
sults may lead to the development of a much sinpler method of meas- 
uring polyphenolase activity than has previously been used, -— 


Heat Required to Control Browning in Purees of Verious Fruits 


For the fruit puree industries and for further research on 
fruits, precise knowledge of the heat required to inactivate the 
enzyme that causes browning is valuable. Even slight undorheating 
will result in discoloration, and overhceting reduccs fresh flavor. 
To supply more accurate information than has been available, the 
Western-Regional Research Laboratory has investigated the destruc- 
tion of polyphenolase in several fruit purees’ at various tempera- 
tures and under various conditions of pH and maturity of the fruit, 


From carefully made rate measurements on purees of grape, 
peach, apricot, apple, end pear it has been possible to estimate 
the time and temperature conditions for essentially complete inac- 
tivation of polyphenolase, It was found thet different conditions 
are required for the different fruits, Fore given fruit, the 
required heating time increases very markedly for a small decrease 
in temperature, It was also found that the inactiv:tion time is 
greatly effoated by changes in pH and that each fruit can be 
characterized by a pH of maximum enzyme stability. : 


These results, which were obtained with ‘cortain selected 
samples of fruits, will serve as valuable guides for further re- 
search, It is also evident thet fruits of different variety, 
maturity, or from different localities, may require somewhat dif- 
ferent heat treatments because of variations in composition, The 
work is being continued to determine the effect of these variables 
on the inactivation requirements for seversl commercially important 
fruits. | iy ! 
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Analysis of Volatile Constituents of Strawberries — 


Information on identification of the volatile components of 
fruits has important applications in fruit processing and the man- 
ufacture of commercial essences. <A method of measuring essence 
strength, for cxample, is needed, and likewise a method for meas- 
uring the amounts of ethyl alcohol that essence preparations may 
contain. Fruit breeders, pomologists, and others may find use for 
such information, 


Investigations at the Western Regional Research Laboratory on 
the preparation of strawberry essence and analysis of its con- 
stituents have contributed much of the desired information, These 
studies were made in cooperation with the Western Washington Ex- 
periment Station, at Puyallup, on several varieties of strawberries 
grown in the Pacific Northwest. 


& quantitative method wes developed for estimation of total 
amount of the volatile organic material removed from the fruit by 
distillation, With this method it was found that approximately 50 
percent of the water must be flash-veaporized from a strawberry 
puree to recover about 90 percent of the flavor, It was shown fur- 
ther that excessive heating of the aqueous distillate causes flavor 
degradation, which precludes concentration of the flavor by batch 
distillation, Distillation in a continuous still is, however, 
satisfactory. It was found also that a homogeneous strawberry con- 
centrate cannot be prepared in strength greater than about 300-fold, 
because of the formation of two immiscible liquid layers. 


Flavor evaluation of seven different varictics of Northwest 
strawberries showed that they vary markedly in flavor intensity, 
That this variation is probably characteristic of the varieties 
is indicated by the observation thet approximately the same order 
of intensity for the different varieties was found for two differ- 
ent harvest scasong. 


Chenical identification of the volatile organic components was 
carricd out on the essence of Marshall strawberries, the most im- 
portant commercial variety in the Northwest. About 90 percent of 
the organic material was found to consist of biacetyl, acetaldehyde, 
acetone, 2-hexenal, methyl alcohol, ethyl alcohol, several acids and 
some unidentified esters, dbout 50 percent of the non-aqueous mater- 
ial was found to be ethyl alcohol. 


& strongly aromatic fraction, comprising about 10 percent of the 
organic material, still remains to be identified. The work is being 
continued and will be expanded to include a study on preparation of 
high-strength concentrates and on determination of the factors that 
govern their stability, especially in highly concentrated fruit prod- 
ucts such as are needed in connection with the defense effort. 
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Dehydration of Vegetables 


During World Wer II dehydrated vegetables served a highly useful 
purpose, despite the fact that military experience, especially with 
regard to palatability and convenience, was not entirely satisfac- 
tory. Nearly all of the war-built vegetable dehydration industry 
discontinued operations at the close of the war, Those companies 
that continued were largely those that had dehydrated vegetables be- 
fore the war. The Western Regional Research Laboratory discontin- 
ued most of its research on dried vegetables with the exception of a 
few basic projects aimed at an understanding of fundamental causes 
of difficulties, 


The present rearmament program has now imposed a new time table 
for the solution of outstanding problems in vegetable dehydration, 
and the Western Regional Laboratory has established close liaison 
with the Quartermaster Corps end has undertaken soveral investiga- 
tions of immediate concern, <A comprehensive survey of published 
information about a relatively new product, potato granules or de- 
hydrated mashed potato, has been issucd in mimeographed form, The 
storage stability of tho commercial product has been investigated, 
and laboratory studics of the characteristic processing steps under- 
taken, with a view to discovery of the causes of certain troublesome 
quality defects, Other work suggested by the Quartermaster Corps 
has included studies of the techniques of sulfiting dehydrated vege- 
tables, development of acceptable dahydrated green peas and string 
beans, solution of several problems in the dehydration of sweet- 

potatoes, and development of better analytical methods for produc- 
tion control and inspection, 


During World War II the Bureau of Agricultural and Industrial 
Chemistry sponsored the publication of a Department bulletin sunm- 
marizing dehydration technology for the benefit of plant opcrating 
personnel, This bulletin, now out of print, is being completcly 
revised; two of the rewritten chapters, on the principles of drying 
and the charactcristics of tunnel dehydrators, have been issued as 
mimeographed separates, At the request of the Quartecrmastcr Corps, 
and financed by a grant from the Corps, a "preparedness study" of 
dehydration is being compiled as a handbook which can be used by 
the Corps to inform industrial management if it becomes necdssary 
again to expand the dehydration industry rapidly. 


Keeping Quality of Dehydrated Vegetables 


Recent expansion of military preparations has created a need 
for improvements in dehydrated vegetables, Civilian markets for 
certain products--notably "potato granules" (mashed potato powder)+- 
also have expanded. Several detecriorative processes occur during 
storage, however, and limit the usefulness of dachydrated vegetables. 
These changes include the development of off-flavors and odors, de- 
gradation of color, impairment of rehydration characteristics, and 
destruction of vitamins, Comprehensive studies at the Western Re- 
gional Research Laboratory have provided quantitative information 
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on a number of factors affecting the storage stability of dchy-. 
arated white potato, sweetpotato, cabbage, carrot, beet, and onion, 


The most important type of deterioration is browning, which is 
due to the so-called "browning reaction", This reaction was pare- 
ticularly troublesome during World War II. It occurs between pro- 
tein and other nitrogenous constituents and certain sugars and, un- 
like enzymatic discoloration, is not prevented by heat treatment, 
Because it proceeds much more rapidly at elevated temperatures, de- 
hydrated vegetables deteriorate very quickly under tropical condi- 
tions. The reaction results not only in brown color but in an un-. 
pleasant scorched flavor and in difficulty with rehydration, 


Quantitative measurements have shown that substantial protec-= 
tion against this reaction is obtained by treatment with sulfite 
solutions and by drying to a low moisture lovel, Protection adequate . 
even for military purposes appears obtainable by combining these two 
treatments, In.a typical lot of dried non-sulfited white potatoes, 
detectable browning developed in 9 days at 100°F, Comparable sul- 
fited samples at 4 percent lower moisture content withstood 160 
days' storage at that temperature before detectable browning oc- 
curred. . 


Low moisture has been found especially benoficial for dehy- . 
drated cabbage and onion, For these commodities, which are partic- 
ularly susceptible to browning, the storage life at 100°F, was in- 
creased 8- to 10-fold by "in-package desiccation! (packing a drying 
agent in the final container with the dehydrated vegetable.) Very 
low moisture levels can be conveniently obtained by this process, 


The rate of browning was found to double with an increase in 
temperature of only 6° or 7°F, Browning is thus remarkably sensi- 
tive to temperature, since the rates of most common chenical re- 
actions double with a 12 to 18 degree temperature rise. It was 
also established that in the low moisture range the rate is ap- 


proxinately doubled by an increase in moisture content of 2 percent, 


Packing dehydrated vegetables in vacuum or an inert gas such 
as nitrogen or carbon dioxide was shown to retard destruction of 
ascorbic acid (vitamin C) and carotene (provitamin A) during stor- 
age. It also greatly retards the development of rancid odors and 
flavors, but has little if any offect on browning, Loss of vitamin 
C was also markedly retarded by lowering the moisture content, 


These studies have demonstrated that dehydrated vegetables of 
greatly improved storage stability can. be prepared by a combina- 
tion of sulfiting, drying to low moisture content by in-packege 
desiccation or otherwise, and inert gas packing, Such highsstabil- 
ity products will be of special value for military use in areas 
Where high temperatures prevail in storage dumps and warchouses, 
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Rapid Determination of Sulfite in Dohydrated White Potato: 


Ame ern ence er Corner ee 


Specifications for nilitary purchase of dried white potato re- 
quire 200 to 500 parts per million of sulfur dioxide in the product 
to protect it against deterioration from exposure to high tempera- 
ture. Since sulfite is applied by spraying or dipping prior to de- 
hydration and since the product absorbs sulfur dioxide from fuel oil 
combustion gases in direct-fired dehydrators, plant operators require 
an analytical method to control sulfur dioxide content within the 
specified range. 


The distilletion method deseribed in present Quartermaster 
specifications is time-consuming and not well adapted to processing 
plants where a minimum of equipment is desired. A rapid method (de- 
veloped at the Western Regional Research Laboratory) is now coming 
into use, It compares very favorably in precision and accuracy with 
the distillation method, Both elapsed and working time have been 
cut sufficiently so that an operator can make about four times as 
many analyses per day, The technique is simple and therefore suit- 
able for use by non-technical operators in dehydration plants and 
for testing for compliance with specifications,. Standard lab- 
oratory equipment and common reagents easily obtainable are used, 
The method of sample preparation. comnonly used is satisfactory, 


For analysis a representative portion of dehydrated potato is 
ground and two samples are weighed into beakers, The samples are 
treated with a solution of sodium hydroxide, The mixture is stirred 
gently, to avoid incorporation of air in the solution, and allowed 
to stand for 20 minutes, Onc sample is acidified with hylrochioric 
acid, starch solution is added, and the sample is titrated imme- 
diately with a standardized iodino solution to a definite dark blue 
color, The titrations arc best made while a mechanical stirrer, 
carrying a propeller with brood blades having a steep pitch, incor- 
porates the iodine into all parts of.the solution without beating 
air into it, This titration measures the sulfite content together 
with the nonsulfite reducing materials, To determine the reducing: 
material other than sulfite, the second sample is acidified and 
formaldehyde solution added to bind the sulfite, With. the mechani- 
cal stirrer in operation, the solution is rapidly titrated, prefer- 
ably with the stopcock fully open until noar the end point, and then 
with small increments added in quick succession until a dark blue 
color persists for at least 15 seconds. Tho difference between the 
two titrations is a measure of the sulfite content of the dchydrated 
white potato, 


Pink Centers in Frozen Brussels Sprouts Due to Inadequate Scalding 

Frozen Brussels sprouts occas tonally develop pink centers, a 
defect commonly associated with loss of flavor, off flavor, and loss 
of grade. Recent investigations at the hostern Regional Research 
Laboratory have shown that scalding to the extent necessary to in- 
activate peroxidase prevents this difficulty. 
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The effect of degree of scalding on quality of frozen material 
received first consideration, from the standpoint of over-all flavor 
as well as pink centers, Samples prepared from the same lot of raw 
naterial were scalded in steam 2, 3, 4, 5, 6, and 10 minutes, These. 
samples, after evaporation-fog cooling, were packaged, frozen, and 
stored at -l0°F, for 10 months. Enzyme assays were carried out at 
the. time of processing and at the end of storage period by methods 
developed here previously, Peroxidase was determined by both a semi- 
quantitative test developed for processing plants and by a quantita= 
tive test; guaiacol and hydrogen peroxide were used as substrates in 
both tests. Catalase was determined by a quantitative test in which 
rate of disappearance of hydrogen peroxide was used as a measure of 
catalase activity. 


Lt the end of the storage period, taste panel evaluations showed 
that all samples scalded to a point sufficient to inactivate peroxi- 
dase maintained quality over the ten-month storage period at ~10°F, 
On the other hand, samples which had appreciable amounts of residual 
peroxidase had a marked off-flavor, decreased natural flavor, and 
pink color at the centers, These data indicated clearly that lower- 
ing of quality and the development of pink centers can be prevented 
by scalding to a degree sufficient to inactivate peroxidase as de- 
termined by the assay methods used, Catalase, because of its greater 
heat lability and because of its apparent inactivation during freez- 
ing storage, was found to be unsatisfactory for this purpose, 


Subsequent investigation has shown that pink centers develop im- 
mediately after scalding, In uhder-blanched material, the rate and 
degree of discoloration can be greatly enhanced, for laboratory ex- 
perimental purposes, by addition of a dilute solution of hydrogen 
peroxide to the surface of the cut agerh ag 


ee found that scalding to ain ER peroxidase inactivation. 
is not necessary for prevention of pink center development, since 
samples which had: only about 10 percent of residual peroxidase re- 
tained flavor and failed to develop pink centers after twelve months — 
of storage at -10°F, In spite of this fact, scalding to complete in- 
activation of peroxidase is advocated o order to insure a certain 
margin of safety. 


Scalding Sweet Corn on the Cob Improves Quality 


It has seemed probable that scalding sweet corn on the cob to 
inactivate enzymes in preparation for freezing would have advantages 
over scalding of cut kernels. That is, if the hot steam hardens the 
protein and starchy materials, there should be less possibility of loss 
of these materials and also the sugars during scalding and during sub- 
sequent fluming in water, On the other hand, scalding kernels rather 
than whole ears puts less demand on the scalding equipment. 
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Since experimental data regarding the comparative advantages of 
cob-blanching and blanching of cut kernels were meager, studies have 
been carried out by the Western Regional Research Iaboratory in co- 
operation with the Utah State Experiment Station and the Irrigation 
Experiment Station of Washington, The Golden Cross Bantam variety was 
used. Harvests were made at four levels of maturity, with moisture 
contents ranging from 63 to 77 percent. At each harvest, sampleg were 
prepared by six procedures, 


Chemical analyses and taste testing showed highly significant 
differences between the frozen samples prepared by the two methods, and 
the advantage was in favor of material scalded prior to cutting, Sam- 
ples scalded before cutting, although flumed after cutting, wore higher 
in total solids, totel sugars, and weight per kernel than samples cut 
and flumed vrior to blanching and then flumed afain after blanching (a 
process used in many commercial overations), 


The cob-blanching procedure apparently alters the kernel contents 
by gelation of the starches and proteins, so that loss of soluble 
materials is minimized, dAs a result, loss of nutricnt material is min- 
imized and the overall yield of frozen product is significantly increased. 


Thus the results of chemical analyses and tasto tests have demon- 
strated a distinct advantage of blanching corn on the cob prior to 
cutting. By this procedure, which is casily adaptable to commercial 
operation, a frozen product of higher quality is obtained in greater 
yield. 


Measuring Maturity of Sweet Corn 


The maturity of sweet corn at harvest determines to a large ex- 
tent the quality of canned or frozen product, <dbility to harvest at 
optinum maturity and to segregate the sevcral maturities found in 
harvested corn is essential, Processors are therefore in need of an 
objective measure of maturity that is sufficiently accurate, rapid, 
and simple to permit its use in production and quality control. Starch 
and moisture content have been established as accurate indexes of 
maturity, but usual methods for their determination are not suffi- 
ciently rapid for plant operations and the thumb-nail test is still 
widely used to determine picking dates, 


The relative merits of several methods have been evaluated by the 
Fruit and Vegetable Products Laboratory in Pullman, Washington (now 
located in Prosser), Ina three-season study, it was determined that 
measurement of refractive index of juice expressed from. a representa- 
tive sample met the commercial processor's requirements of simplicity, 
reliability, and speed, 


Studies were conducted in cooperation with the University of 
Idaho to determine factors affecting the distribution of maturity with- 
in a single field lot cf harvested sweet corn, The results showed con- 
siderable variation in relative proportions of young, prime, and mature 


corn ina single harvest, This variation is related to both season and 
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field-run moisture content, There is also a considerable increase 
in total yield of cut corn as it boeomes more mature. Consideration 
of probable total yield ani proportions of cach maturity grade ex- 
pected at different moisture levels enables processors to regulate 
harvest schedulos more closely ani obtein the preatest possible 
yield of optimun maturity, 


Measurement of Moisture Content of Fruits and Vegotables by New 
Methods Bae : 


Vacuum-oven methods of measuring moisture in processed fruits 
and vegetables are used by the armed forces in the procurement of 
foods but these methods require too much time for efficient use in 
commercial processing plants that produce the foods, A new ap- 
proach has been made at the Western Regional Laboratory in the de- 
velopment of a simple, rapid, reproducible procedure in which the 
non-aqueous content of a specimen is mensured by the quantity of 
potassium dichromate required to oxidize it, ‘the water content of 
the specimen is determined by differenesc, The method is particu- 
larly suitable for materials of high moisture content such as 
fresh fruits and vegetables, but mey also prove useful for dehy- 
drated prcducts,. 


The procedure is simple, A measured volume of dichromate 
solution is added to the suitably prepared sample, concentrated 
sulfuric acid is added, and the heat of dilution provides instan- 
taneous reproducible heating. Excess dichromate is then titrated 
electrometrically with ferrous ammonium sulfate solution, An in- 
expensive circuit of a microammeter, dry cells, and radio poten- 
tiometer can be used for this titration, or either a pH meter or 
commercial titrimeter may be used. The sample nead be only coarse- 
ly ground or slurried. From 5 to 12 minutes are required for a 
single determination exclusive of the time required for sample 
preparation, For any sample approximately 12 determinations can be 
made per hour, The dichromate used is converted .to weight of non- 
aqueous material by use of a factor determined for each material 
by use of a reference method for determining moisture. The dif- 
ference in weight of specimen and of non-aqueous material is then _ 
the moisture content on the scale established by the reference method. 


Although the factor for a given material may be expected to 
show variations with variety, maturity, and cultural conditions, 
use of an average value has been found to result in only moderate 
errors in moisture content, Thus mean errors of less than. 0.5. 
percent in moisture content were found with a wide variety of 
samples of dehydrated potatoes, dricd prunes, and fresh peas by 
use of an average factor for each substance based on vacuum oven 
reference procedures, Reproducibility, a consideration even more 
important than accuracy for some applications, is better than 0.2 
percent for each of these materials, The factors for such differ- 
ent materials as potatoes, prunes, peas, carrots, and a pudding 
consisting of rice, pineapple, milk, sugar, and eggs, are the same 
within 6 percent, 
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Chemical Composition of Pectin 8 


Recent investigations at the Redtarn Regional Research Labe 
oratory have resulted in identification + of the components of tho 
soecalled non-uronide portion of pectic substance ant have shown. 
that this non-uronide material consists of three sugars which ap= 
pear to be an integral part of the. pectin molecule, This finding 
has a direct bearing on problems such as rehydration of dehydrated 
fruit, oxtraction of ee for commercial uses, and he of 
peetin jellies, jams, and narmalades.. 


Pectin is tho carbohydrate. familiar as a jellying agent in 
foods, It oecurs in nearly all higher plants, being particularly 
prominent in peel of citrus fruit, apple pomace, and sugar beets. 
Becauso of its properties and location in the intercellular tissuc, 
it plays an important role in contre] of texture of many fruits and 
vegetables, The amount.available for commorcial production.and use 
is considerable--nearly 90,000 tons in peel from citrus processing 
alone. — : | — . 


The scientist knows pectin as a polymer of galacturonic acid, 
a simple. sugar in which the end group is an acid instead of tho. . 
usual alechol, About 75 percent of the ecid groups in peetin aro 
esterified with methyl alcohol, In a idition, 1A to 40 pereent of 
pectic “substances is neither uronic acid nor its methyl ester, 
Seientists have long been puzzled by this non-uronide and have 
wondered whether it is. part of the peétin moleculo or meraly, 
associated as ballast material, At the Western Regional Research 
Laboratory, application. of chromatogrephy, X-rays, and erystel- 
lography, has shown the non-uronide to be composed of arabinoso, 
galactose, and phamnose, The last-named suger had hows been prov« 
diously identifiod in pectin proparations, 


In agreoment with results obtained at other laboratories, it 
was found that precipitation of pectin from water solution with 
alcohol or: copper salts did not remove the noneuronide, Even de- 
esterification of the pectin followed by extraction of the re- 
sulting pcetic acid with boiling water did not remove the con- , 
taminant, ‘Extraction of pectin with hot 7@ percent methyl]. alcohol 
removed some of the non-uronide but not in sufficient QUEEE YE: to 
be conclusive. Application of an electric current to pectin solu- 
tions caused the pectin to move to the ancde and this pectin had 
lost some araban but most of the non-urvunide went along even thoug 
_ it possessed no charged group, All this evidence Levers the hypo- 

thesis that non-uronide is part»of the molecule, 
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te the pectin is deesterified by alkali, sib epee candies 
times by acid, and then subjected to an clectrie current, a fairly 
pure polygalacturonide concentrates in the anode chamber, Also, 
if pectin is esterified with propionic anhydride and then dee 
esterified with alkali, most, if not all, of the non-uronide is re- 
moved. These results lead to the hypothesis that the non-uronide 
is held to pectin either by ester groups as part of the molecule or 
held by hydrogen bonds, ‘ 
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The Physiolozical Action of Rutin and Related Flavonoids 


The flavonoids aré rather widely distributed in plants used 
for food, as exemplified by the rutin in asparagus, the quercetin 
galactoside in the skins of certain varieties of apples, the hes- 
peridin in citrus fruits, and a phlobotannin-like substance in 
grapes. Investigations of the Pharmacology Laboratory have shown 
that a number of these flavonoids possess the properties respon- 
sible for so-called “vitamin P" activity, and that rutin has a 
sparing action toward vitamin C and adrenalin, This sparing action. 
appears to be due to the antioxidant propertiss of rutin, which re- 
tard the oxidative destruction of vitamin C and adrenalin, thus per- 
mitting small amounts of these two compounds to accomplish the 
physiological results of larger amounts, . 


. The sparing action toward vitamin C was demonstrated by the 
fact that scorbutic guinea pigs receiving rutin together with sub- 
minimal amounts of vitamin C survived significantly longer and 
showed fewer fresh hemorrhages than animals given the same amount 
of vitamin C alone, Investigations at McGill University have con- 
firmed the work of the Pharmacology Laboratory. They showed that 
administration of rutin permitted a 50 percent increase in relative 
potency of known amounts of vitamin C given to scorbutic guinea 
pigs as judged by developmental changes of the incisor teeth, 


These observations are of practical importance for several 
reasons, 4&ttcention was focused first on the possible nutritional 
physiological importance of the flavonoids in 1936 by the report 
that a beneficial effect on vascular perneability could be demon- 
strated experimentally in guinea pigs. Perhaps the most frequently 
stated physiological effect of rutin concerns its alleged ability 
to restore capillary fragility and permeability to normal, However, 
rigorous objective proof that rutin modifies the porosity or 
fragility of capillaries is lacking. In fact, it may be doubted 
that increased permeability and fragility of the capillaries exist 
in scurvy, a disease in which such conditions of the capillaries 
have been supposed to be characteristic, Recent studies by two 
qualified groups of investigators have shown that the capillaries 
of scorbutic guinea pigs do not exhibit increased permeability, The 
denonstrated sparing action of rutin toward vitamin © and adrenalin 
affords an alternate and satisfactory explanation. ‘The responsive- 
ness to adrenalin of the smooth muscular structures controlling 
blood flow in the capillaries tends to be maintained and the do- 
creased oxidative destruction of circulating adrenalin permits a 
more persistent constrictor action of adrenalin on these muscular 
structures, The net result is a decrease in tendency to capillary 
bleeding. 


The concept of antioxidant activity as a basis for mechanism 
of rutin action provides a more rational basis for the therapeutic 
use of rutin in conditions where abnormalities of the capillaries 
need not be visualized, as in hemophilia, idiopathic methemoglobi- 
nemia, and arthritis where a supnlemental action to vitemin C may 
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be desirable, Finally, the antioxidant actions of rutin and re- 
lated compounds together with their known effects on various 
enzynes suggest the importanee of the flavonoids as a dietary 
factor which helps to iy Gagan physivlogical processes. 


New Method of Counting Spores Aids Nescarch on Clostridium 
Botulinum 


Commercial food canning procedures must include steriliza- 
tion to an extent adequate to destroy Clostridium botulinum, be- 
cause this bacterium is capable of producing a deadly toxin, 
Consequently research workers use this organism and also the 
Similar but somewhat more heat-resistant putrefactive anaerobe . 
3679-in various kinds of research and testing. .Such work has been 
hampered by an inadequate method for the counting of spores of. 

C, botulinum in samples. itecent restarch at the Western Regional 
Research “Laboratory has developed a method that makes accurate . 
counting: possible without long dolay, 


To count the number -of viable spores ina sample, it is. 
necessary that they germinate and form colcnies, but C,botulinun 
exhibits "dormancy" to a marked degree; thet is, germination of 
many of the ssores is delayed in ordinary media, Thus workers 
heave often obtained low spore counts, Several bacteriologists 
have observed that carbon dioxide is beneficial to the growth of 
C, botulinum, but apparently this fact has not been used to in- 
prove counting mothods. 


The Western Regional Laboratory has now developed a procedure 
which makes possible accurate spore counts with only 24 to 40 
hours of hha hedtsion time. It is based on the use of a nutrient 
medium containing sodium bicarbonate as a source of carbon dioxide 
and of a glass plate imbedded in agar in a Petri dish. The method 
has been tested with. spore preparations of C,. botulinum, Types 
4 and B, and with Putrefactive Anacrobo 3679, In each case the 
inclusion of bicarbonate improved rapidity and completeness of 
germination. In 4 cases where the colony count had reached essen- 
tially a maximum in 24 hours in the presence of bicarbonate, only 
2 to le percent of the spores had formed visible colonies in its 
absence. Three spore suspensions calibrated at other leboratories 
and by other methods were counted by the new procedure and were 
found to. contain from 2 to 4.5 times as many viable spores as had 
been reported, At least one large commercial research laboratory 
is now using this counting method, not only for C, botulinum and 
‘Putrefactive Lnacrobe 3679 but also for thermophilic and butyric 
acid. anae robes. 


New Basic Analytical Methods 


In studies on. isolation ani identification of flavoring con- 
stituents of citrus fruits, it has been necessary to find a method 
to isolate and purify the smo1l amounts of ternene flavoring mater- 
ial present, This has been accomplished by a new technique in 
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chromatography developed at the Bureau's Fruit and Vegetable 
Chemistry Laboratory in Pasadena, California, which is useful not 
only in terpenes chemistry but also in organic chemistry as a whole. 


The technique consists in coating glass strips Vile 55 inches) 
with an adsorbent mixed with either starch or Plaster of Paris as 
a binder. The substance to be chrometographed is spotted near one 
ent of the strip and then develoned with the aid of capillary at- 
traction by dipping the end cf the strip in a suitable solvent. 
The solvent is then evaporated and the various chromatographic 
gones of the colorless compounds ere indicated on the strip by spray- 
ing with a suitable reagent. Compounds which adsorb bromine can be 
located by spraying with fluorescein solution and exposure to bro- 
mine vapors, Those which adsorb bromine faster than fluorescein, 
such as those containing ethylenic-type double bonds, show up as 
yellow zones on a pink background. Vory unreactive compounds can 
be located by spraying the strips with a concentrated sulfuric- 
nitric acid mixture and heating to enuse charring of the compounds. 
This particular test is useful in making sure that no compound , 
which is indifferent to the usual tests for finding colorless com- 
pounds on chromatographic columns, eludes the investigator. 


This "chromatostrip" technique is a micro method and provides 
a rapid means of checking solvents and adsorbents for use on larger 
columns. Rf values can be used to assist in the identification of 
conpounds. To isolate sufficient material for chemical analyses, 
the method was extenled to a larger column, which is self-supporting 
and not encumbered by a glass envelope. It is formed by mixing an 
adsorbent with Plaster of Paris and casting in the form of a bar. 
A special solvent distributor has been designed to distribute sol- 
vent uniformly to the bar, and development is accomplished in a 
glass cylinder. The bar can be removed for observations of chrom- 
atographic Cevelopment, and can then be returned to the sane solvent 
or a different one for further development. Here is an advantage 
over the usual packed chromatographic column, because once the 
latter is removed from its glass envelope, no further development 
can be undertaken, 


Identification of Nitrogenous Components of Citrus Juices 


Darkening and development of off-flavors are deteriorative pro- 
cesses that require control during the processing and storage of 
citrus juice products. Citrus-fruit research workers have sus- 
pected for many years that unknown nitrogenous compounds in citrus 
juices may contribute to the unfavorable reactions that result in 
loss of characteristic properties of fresh juices. In addition, 
it is well known that amino acids and other organic-nitrogen con- 
pounds react with sugars, such as are known to be present in citrus 
juices, with the formation of unusual colors, flavors, and odors. 
Nitrogenous constituents-make up almost 10 percent of the solids in 
citrus juices, 


During the past few years scientists have developed a number 
of new metheds for the determination of amino acids end other 
nitrogenous substances. One of the most rapid and convenient, 
called partition chromatography, is applicable to qualitative and 
quantitative estimation of many types of compounds present in con- 
plex mixtures, The Fruit and Vegctable Chomistry Laboratory at 
Pasadena, California, has recently develoved a series of rapid, 
small-scale filter-paper-partition chromatography techniques which 
can be applied to fruit and vogetable juices anl extracts. These 
have been applied to the qualitative analysis of nitrogenous com- 
pounds in fresh and processed Valencia and Navel oranges, grape-~ 
fruit, lemon, tangerine and lime juices extracted from California, 
Florida, and Texas fruits, 


It was found that organic nitrogen in citrus juices is present 
largely in the form of free amino acids and other simple molecules, 
The various citrus juices contained the nutritionally important 
amino acids (alanine, aspertic acid, asparagine, glutamic acid amd 
serine) in amounts approximating the vitamin C content of the juices. 
In addition, Valencia orange juice contained arginine, proline and 
another major-constituent believed to be sarcosine, while proline 
but not arginine nor sarcosine were found in Navel orange juice, 
Grapefruit and tangerine juices were identical in respect to their 
major nitrogenous constituents, conteining arginine in addition to 
the 5 amino acids present in all the juices, while lemon juice 
contained only the letter compounds, Among the important minor 
nitrogenous constituents identified are cysteine and glutathione, 
The Enzyme Research Division of the Western Regional Research Lab- 
oratory previously reported the identification of these compounds 
in orange juice, Quantitative filter-paper partition chromatography 
of fresh and heat-treated orange, lemon, grapefruit and lime juices 
have shown that all of these juices contain small but significant 
anounts of both cysteine and glutathione, and that approximately 
25 percent of each of these compounds is destroyed by heating. The 
foreign flevors and aroma developed in processed citrus products 
mey be due in part to the formation, from these two sulfur-contain- 
ing-compounds, of hydrogen sulfide and other sulfur-containing de- 
composition products, 


The presence of relatively large amounts of free amino acids 
in citrus juices indicates thet the role of these compounds in de=- 
teriorative changes of processed fruit juices may be even more im~ 
portant than previously suspected, This is particularly true in 
concentrated juices, where more nearly optimum conditions are pro- 
vided dor the Maillard ("browning") reaction, Further work nust be 
done to determine the relationship between individual nitrogenous 
constituents and the deterioration of citrus juice products. 


. 
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Frozen Avocado Puree or Guacamole 

4lthough the avocado is not produced in oversupply at pres- 
ent, yearly increases in plantings in Southern California are being 
made and surpluses may cecur in the near future, Studies recently 
carried out at the Fruit and Vegetable Chemistry Laboratory in 
Pasadena, California, have resulted in a new processed product that 
may add to the variety of the American diet and also serve as an 
‘ outlet for surplus and cull fruit. 


Attempts to preserve avocado slicos and halves have never suc- 
ceeded because of the extreme rapidity with which tissues of the 
fruit turn brown on exposure to air or during heating. Products 
such as saniwich spread and salad dressing mixtures, as well as 
slices and halves preserved by pickling, have been marketed in 
small quantities. 


ts popular avocado spread called "touacamole" is made from pureed 
avocado, salt, lemon or lime juice, and onion or garlic, This spread 
retains to a high degree the desirable, unique flavor of the fruit, 
but it turns brown in four to eight hours after preparation, even 
when refrigerated, Experiments were conducted to improve the color 
retention of this product by varying the proportions of ingredients 
used in the recipe. Asa result, 2 formula was developed for a 

paste which retains attractive green color without darkening for at 
least a year in frozen storage, and for one to two weeks after thaw- 
ing and storage at refrigerator temperatures. This has been accom 
plished primarily by adding larger proportions of lemon or lime 

juice and salt to the puree, Avocado paste can be manufactured from 
overripe or second-grade fruit, and when prepared and properly hand- 
led, a desirable product, suitable for distribution as a frozen food, 
is obtained, 


The method is comparatively simple. Sound, ripe fruit is 
thoroughly washed, preferably with a good detergent, and rinsed well 
with cold water to reduce microbial contamination, The fruit is 
pared and all discolored spots, damaged portions, and the seed are 
renoved. The flesh is then purced by sieving or grinding. The 
avocado puree is then mixed with lemon or lime juice, salt, and. 
onion powder in the following proportions (by weight): Avocato 
puree, 100 parts; lemon or lime juice, $ to 10 parts; salt (sodium 
chloride), 1 to 2 parts; and dehydrated onion powder, 0.3 part. 
The ingredients are blended and the finished product filled into a 
suitable container and frozen at 0° to -l0°F, The quantity of 
onion powder can be varied according to taste or omitted. Garlic 
powder can be used to vary flavor. 


Glass, enamel-lined tin, plastic, and wax-impreenated-fiber 
containers are suitable. However, the most novel and convenient 
container is a collapsible aluminum or tin tube, With this con- 
tainer, the withdrawal of small portions of thawed prcduct as con- 
suned leaves no heedspace for contact with air which might accel- 
erate discoloration. Avocado paste prepared and packaged as de- 
seribed has retained satisfactory color and flavor for one year at 
O°F, to -10°F, and for one to two weeks at refrigerator tempera- 
ture after storare. 
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POULTRY, DAIRY, AND ANIMAL PRODUCTS UTILIZATION INVESTIGATIONS 


Further work has been done on problems relative to the stor- 
age stability of dehydrated eggs, and a careful comparison under 
commercial conditions is being made on the merits of two processes 
(acidification and glucose removal) that have both been found to 
be effective. Other work under way includes: development of 
chemical tests for rancidity and characterization of fat in poul- 
try; studies of the mechanisms of rancidity; and poultry dressing 
(scalding time, temperature, ete.) technology. Fundamental in- 
vestigations on egg white proteins including their isolation, 
characterization and determination of antibacterial activity were 
concluded during the year. A more complete report on some addi- 
tional projects is given below: 


Causes_of Deterioration in Egzs 


&lthough commercial handling preserves fresh quality of shell 
eggs with considerable success, it may be possible to make further 
and more economical improvements through advancement of knowledge 
of the chemical causes of the detcriorative processes that are 
known to occur. The chief processes of change are thinning of the 
white, weakening and flattening of yolks, and loss of moisture. One 
approach is a study of effects of specific chemical reagents on 
eggs and a comparison of changes caused by chemicals with deterior- 
ations that occur during storage. 


fiecent studies at the western Regional Research Laboratory, 
continuing carlier studies of this Bureau on chenistry of eggs, 
have demonstrated striking results by this approach. Changes sim- 
ulating natural deteriorations have resulted from addition of 
minute amounts of any one of several chemical reducing agents. De- 
pending upon amount added, manner of administration, and time of 
action, varying degrees of thinning of the white and weakening of 
the yolk resulted, which were similar tc changes found unler or- 
dinary conditions, mong reducing chemicals that caused these 
changes were hydrogen sulfide, sulfur dioxide, thioglycol, thio- 
glycollic acid, cysteine, and cyanide, 


The action of the reducing chemical was shown to take place 
on the membrane of the yolk and on the ovomucin fraction of egg 
white (the ovomucin fraction is considered to be responsible for 
the gel-like structure of thick egg white). The nature of the 
action was probably the same as occurs with certain other fibrous- 
type proteins. Disulfide bonds in the structure of these proteins 
are broken when the materials are treated with reducing chemicals, 
and they thereupon break up into smaller particles and lose their 
fibrous structures, 


Of considerable importance is the observation that the changes 
in the yolk and white are both brought about by the same agent. 
This probably means that the deteriorations of the yolk and white 
on storage have the same cause and mechanism, The probability that 
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effect of reducing chemicals on the proteins is.a splitting of the 
disulfide bonds points to the possibility that storage deteriora- 
tions may be caused by splitting of these bonds by other means as. 
well as chemical reduction. It is known that disulfide bonds are 
also slowly attacked by alkali. Finally, chemical reduction it- 
self may be involved in the deteriorations occurring on storage. 

. Reducing groups actually exist in comparatively large amounts in 
egg white, but they are "maskea" or very. poorly reactive, 


These results suggest that absorption of reducing chemicals 
through the shell causes eggs to deteriorate. Deteriorations were 
found to ocevr when eggs were stored in atmospheres conteining very 
Low concentrations of hydrogen sulfide and sulfur dioxide. Serious 
doteriorations cecurred at concentrations of hydrogen sulfide be- 
low the lowest level at which many people are able to detect the 
sulfide by odor. Oiling the egg effectively retarded this absorp- 
tion, Thus, the practice of oiling, long employed ‘to reduce de= 
terioration by preventing materials from leaving the egg (i.e., 

_ the loss of water and carbon dioxide), may be equally useful by 
preventing adsorption of reducing gases by the egg. However, the 
economic importance of deteriorations caused by exposure to re- 
ducing gases remains to be investigated. & critical survey is 
necded of the conedntrations and amounts of reducing chemicals to 
which eggs are exposed-.during handling and storage. 


Antioxidant Improves Frozen Creamed Turkey 


The development of rancidity in frozen creamed turkey is known 
to occur in varying degrees, Ordinary methods of preparation are 
not adequate for complete prevention of this change in quality. 
Antioxidants suitable for use in foods have become available in 
recent years and their wider use may become legally permissible 
soon, “Since little informetion is availeble on the use of antiox- 
ident during cooking of foods such as turkey, experiments havo been 
conducted at the Western Regional Laboratory to supply such informa- 
tion. 


The use of a smell amount of 2 food-grade antioxidant in the 
cooking water has produced ‘cooked turkey that has no detectable 
rancidity immediately after cooking and that has little tendency to 
develop rancidity during frozen storage, as in creamed turkey or 
turkey a le king. Turkoy fat rendered during the cooking process 
was used in the creamed turkey and, unlike fat recovered in the 
absence of antioxidant, appears stable enough to be used-in other 
food products also. 3 : 


The turkeys used in the experiments were cooked by simmering 
in water in a covered contciner; antioxidant was added to the water 
at the beginning of the cooking process. Half of each turkey was 
cooked with antioxidant and the other half without it. The cooked 
turkey meat was then removed from the bone, diced, and added to 
sauces consisting of turkey fat, broth, flour, and milk, Compari- 
sons were also made with samples of creamed turkey to which the 
antioxidant was added after the birds were cooked. 


-)\7~ 


Rancidity deve lopment during cooking of turkey ‘and during 
storage of frozen creamed hurkey was neasured by peroxide determin- 
ations and by taste tests. In one series of exveriments, peroxide 
values for turkey cooked without antioxidant ranged from 8 to 43, 
whereas samples cooked with antioxidant had values from 1 to‘4. 
The variation in turkey cooked without antioxidant appears to be 
due to inherent difference 2s in the birds. Rancid flavor was not 
detected in creamed turkey prepared from halves cooked with anti- 
oxidant, but with some lots of birds creamed turkey prepared from 
the halves cooked without antioxidant tasted rancid even bel ore it 
was subjected to frozen storage, 


The developmént of rancidity is also réterded when antioxidant 
is added during nreperet4 on" of sauce for creamed turkey, but it ap- 
pears more advantageous to add antioxidant during cooking of the 
bird.in order to prevent the initiation Of ra Mo taiee. An antioxi- 
dant mixture composed of 20 percent butylated hydroxyanisole, 6 
percent propylgallate, 4 percent citric acid, and 70 percent pro- 
pylene glycol was used in most of this work, It was annette ) 
added to the cooking water at a level of 0.005 percent based, on 

weight of the bird. Storage of creamed turkey in ordinary sackaging 
fiona for 12 months at O°F, revealed no significant increases in 
rancidity as determined by either flavor score or peroxide value 
when antioxidant was present, but significant increases were ob- 
served by both.tests when no antioxidant was present, 


Salmonella Microorganisms as Factors in Food Poisoning 


Recent inves sstigations have nade significant new knowledge. 
available on the part that Salmonella species, play in food poison- 
ing, The complex nature of thé problem is evident from the fact 
that there are over 150 recognized species or types, of Salmonella 
and that over 50 of these have been implicated specifically in food 
poisoning outbreaks, Actually, all specics of Selnonella are by 
definition pathogenic for either animals or man or, of course, for 
both, It is presumptive that the remaining 100 or so species are 
pathogenic for man, since no species has been exonerated asa _ 
human pa REO E es 


Studies of the Hana CopUR of Belaecel ls on further char- 
acterization of the clinical aspects of Salmonellosis resulting from 
oral feeding of known numbers of Salmonella have been conducted at 
the University*of Chicago under a research contract. Twelve strains 
representing 6 species were used, AlI but one of these strains had 
been isolated from dried whole egg and were subsequently preserved 
in the dry state to avoid any possibility that their virulence might 
change as a result of repeated subculturing on artificial media, 
They were S. pullorun, S. search! S. anatum, S. newport, S$. 
derby, and S. bareilly. Since all of these species (as isolated from 
various sources) had been implicated SR tae in food-poisoning 
outbreaks, it was anticipated that they would be found to be patho- 
genic at some dosage level, The study has eres information on 
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the dosage levels for oral feeding that cause overt illness and 
has provided valuable information on the clinical manifestation 
of Salmonellosis arising from oral feeding. 


The study was conducted with human volunteers of a penal in- 
stitution, Various numbers of viable Salmonella were placed in 
eggnog and fed to the volunteers, who were subsequently observed 
for manifestation of illness. Suitable control feedings were, of 
course, a part of the experimental design. Generally 6 men were 
fed at any selected dosaga. The lowest dosage (number of micro- 
organisms) causing overt illness of at least one man in 6 was 
125,000. The numbers required to ceuse illness varied with the 
species and the strain. In one case as many as 1,3 billion micro- 
organisms per dose were required to cause one man in 6 to become 
il], Since the number causing illness varies with the strain as 
well as the species ant umioubtedly with the age and state of 
health of the subject, the number limits must be considered illus- 
trative rather than definitive. It was shown that in a number of 
cases the volunteers became carriers even though no illness was 
apparent, All cases of illness recovered and all carriers became 
negative after several months. 


In spite of the rather widespread occurrence of Salmonella, 
citation of Salmonella as a cause of illness is fairly limited. 
This perhaps reflects the general rule that many cases of food 
noisoning go unreported if the illness is mild, as it may be in many 
cases of Salmonellosis. 


Nevertheless, this study of the detailed pathogenic character- 
istics of 12 strains of Salmonella, when considered along with in- 
formation available from other sources, emphasizes the view that 
more attention should be given to the control or elimination of 
Salmonella during the processing and preparation of food, particu- 
larly animal products. This Bureau, other research institutions, 
and industry are now intensifying research activities on methods of 
minimizing the occurrence of Salmonella in foods and producing in 
this respect better food, 


Improved Sauces and Gravies for Frozen Precooked Foods 


The curdling of sauces and gravies that occurs when frozen 
precooked foods are thawed affects the appearance of the product, 
To make the sauce smooth and attractive when frozen, chicken a la 
cing, for example, is served, the housewife usually stirs it 
vigorously and although she improves the smoothness of the sauce, 
she breaks up some of the solid pieces of chicken and vegetable, 
A sauce requiring no stirring would be a decided advantage in the 
commercial development of precooked frozen foods. 
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Although experiments have shown some improvement in the frozen 
storage stability of sauces made. with several of the 60 different 
starches, flours, and stabilizers tested, waxy (glutinous) rice flour 
has been outstanding in all respects. In flavor and eppearance, un- 
‘frozen sauces prepared with waxy rice flour are difficult to distin- 
guish from those prepared with wheat flour, When sauces thickened 
with the waxy rice flour were stored for more than 10 months at O°F., 
they could not be distinguished from the freshly prepared unfrozen 
product, With wheat flour, the separation was observed even when 
the product was thawed immediately after poe and it became pro- 
gressively worse with prolonged. storage.. vr). 


The investigation has revealed that the type of aipmenidig agent 
is the principal factor in development of curdled appearance and liquid 
separation in sauces and gravies subjected to freezing and frozen 
storage. Thus amylopectin. starches and flours minimize these de- 
fects but since amylopectin starches, in: contrast with waxy cereal 
flours generally, have a “long paste" character, the starches them- 
selves d.o not appear suitable for use in sauces and oiphdeetone Flours 
from waxy cereals such as corn and sorghum yield sauces with in-. 
proved stability, although the improvement is not quite.as pret in 
some respects as is obtained with waxy rice ‘flour. 


The temperature to which sauce is heated following deawatiia 
influences the appearance and liquid separation, Ordinary sauces 
thawed at room temperature shortly after they were frozen show marked 
curling and liquid separation, and these defects are accentuated dur- 
ing frozen storage. Heating of thawed sauces made with ordinary 
flour does not completely eliminate the defect, in appearance and 
liquid separation, ‘although both of these factors are decreased, Evon 
sauces made with the waxy cereal flours thawed at room temperature 
may show considerable liquid separation when subjected to extended 
frozen storage (particularly if the temperatures are as high as 10 
to 20°F,). .-However, when these sauces are heated,.the liquid is com- 
pletely taken up by the opaque phase even without stirring, and a 
perfectly smooth sauce results, These defects. in appeardnce of sauces 
and gravies can be considerably reduced by using mixtures of wheat 
and waxy rice bet particularly when a sauce is homogenized before 
treseinge 


Toxic Action of Phosphate Insecticides 


Recent studies in the Western Regional Research Laboratory have 
extended previously established knowledge of the inactivating effect 
of diisopropyl fluorophosphate on the digestive enzyme chymotrypsin, 
Studies with certain analogous esters of phosphoric acid (also with 
potential uses as war gases or insecticides) have shown that they 
also react with chymotrypsin, The substances selected for testing 
represented a variety of types of these phosphate esters, In-every 
case the enzyme took up: only one phosphate group per molecule of 
enzyme (which is the reaction previously described) yet that very 
small change was sufficient to inactivate the -énzyme completely, 


net 
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While the reaction was shown to be the same in each case, the 
speed with which it took place varied very much from one inhibi- 
tor to another. ‘Tho most active inhibitor tested (diisopropyl 
fluorophosphate) reacted about 1000 times faster than the slowest 
one tested, Since the reaction is the same in each case, it would 
appear that the most poisonous must be so because they react the 
most rapidly. Measurements were made on the following compounds, 
which are listed here in order of decreasing activity: diisopropyl 
fluorophosphate (a potential war "oast); tetraethyl pyrophosphate 
( an insecticide); diphenyl chlorophosphate (a phosphorylating re- 
agent); diethyl thionofluorophosphate; tetraisopropyl pyrophos- 
phate; diethyl p-nitrophenyl phosphate; diethyl p-nitrophenyl 
thionophosphate (the insecticide "parathion"); tetrapropyl dithio- 
nophosphate, 


Thus a wide variety of insecticidal phosphates share the pro- 
perty of reacting with chymotrypsin, There is also good reason to 
believe that the same reaction occurs with other vital enzymes, and 
underlies the toxicity of the so-called "nerve gases", Investiga- 
tions have shown that trypsin undergoes exactly the same reaction, 
while from other laboratories (notably in Engiend) evidence is 
forthcoming that the important brain enzyme, cholinesterase, whose 
inactivation is so promptly fatal, behaves in all probability as 
do trypsin and chymotrypsin, 


Now that the chemical mechanism of the poisoning is known, its 
reversal, or detoxification, becomes an important objective for 
those who are searthing for antidotes and protective drugs. Such 
reversals have not yet been satisfactorily accomplished in the lab- 
oratory, although we have cbserved that some plants, notably 
citrus, scem to possess a mechanism which reverses the inactivation 
in some cases, though not in all, 


SUGAR AND SPECIAL PLANTS UTILIZAYION INVESTIGATIONS 


More adequate knowledge of the composition of sugar beets 
may make possible removal of materials that interfere with the 
crystallization of sugar. Some non-nitrogenous organic acids ac- 
count for a large portion of the non-sugar soluble solids (as re- 
vealed by earlier studies). The Western Regional Research Lab- 
oratory has studied the separation and analysis of these acids by 
two new chromatographic methods. 


In one method (paper chromatography), solutions containing 
an amount of acidic material too small to be weighable on the 
ordinary analytical balence are placed near one edge of a sheet 
of filter paper. dn organic solvent capable of dissolving the 
acid is allowed to diffuse from that edge to the other end of the 
paper. The acids move a distance which depends upon their solu- 
bility in the applied solvent. After diffusion, the paper is dried 
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and the organic’acids located with acid-base indicators, The dis- 
tances moved by unknown acids are compared to those for knowns. 
When they are the same for a given pair of acids with 2. or more 
organic solvents, it may be assumed that they aro the same, 


The next step, which is eccomplished on ion exchange resins, 
is to isolate larger amounts of the tentatively identificd acid. 
A portion of strong anion exchanger is adjusted to an acid concen- 
tration which is satisfactory for separation of weak acids, end 
another portion adjusted for strong acids, The second portion is 
placed in the lower part of a column, the first in the upper part 
of the same column, Sugar beet juice pretrented to remove nitro- 
genous compounds is adsorbed on the column. It is then slowly 
cluted with e dilute solution of strong acid, as liquid flows 
from the column it is collected in a series of small. semples, Hach 
sample is tested by paper chromatography. All these samples con- 
taining the tentatively identified acid are combined, Isolation of 
pure acid from these fractions is readily accomplished. The com- 
bination of these two techniques has been so successful that 
nearly ell the organic acids in suger beet juice have been separ- 
ated in pure form and only trace amounts of some acidic impurities 
remain to be identified, 


The major organic acids identified and analyzed in sugar beet 
juice are lactic, citric, malic, and oxalic acids, with pyrroli- 
done carboxylic ecid appesring in processing liquors, Glycolic, 
glyceric, and succinic acids are present in small quantities, 
through the cooperation of the beet sugar industry processing 
liguors were obtained from 9 suger beet factories located in the 
principal sugar beet growing areas, Examination of these mater- 
ials shows that only citric and oxalic acids are removed by cur- 
rently used processing procedures, Consideration is now being 
given to ways of removing more acids so that yield of sugar can 
be’ increased. 


The chromatographie procedures developed for the organic 
acids of sugar beets should be applicable in studics of composi- 
tion of other agricultural commodities, fermentation liquors, and 
biological fluids, 


STRATEGIC AND CRITICAL AGRICULTURLL MATERIALS 


At the U, S. Netural Rubber Research Station, Salines, Calif., 
investigations on extraction of rubber from guayule have continued, 
eg part of a broad program of preparedness against loss of Far 
Eastern supplies of natural rubber. This work is authorized under 
the Critical Materials Stock Piling Act of July 23, 1946. 
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Continuous Milling of Guayule Shrub: dn improvement in the 
pebble-milling process for recovering rubber from guayule has been 
described previously. Briefly, this consists of processing freshly 
harvested shrub in contrast to shrub that is "conditioned" by field 
exposure or prolonged storage, Development of a means of process= 
ing shrub immediately after harvest has important advantages in | 
that it minimizes or prevents degradation of rubber due to exposure 
to sun to prolonged aging. The new process also simplifies and 
lowers cost of shrub handling, results in higher over-all yields, 
and yields a crude rubber of greater uniformity as well as superior 
quality. | 


Further improvement in pebble milling has subsequently been 
demonstrated by the installation and operation of a continuous tube 
pebble-milling circuit in the pilot plant. This installation em- 
bodies a number of advancements over the process used commercially 
and by the Emergency Rubber Project during World War II. 


The new circuit includes a controlled feed mechanism for in- 
troducing crushed guayule at a predetermined rate into the tube 
mills, improved rectangular flotation tanks with provision for con- 
tinuous removal of bagasse, and an automatic high-pressure decork- 
ing unit called a "baica', Two tube mills, 27 inches in diameter 
by 12 feet long, are used in series for the milling proper. Two 
jordans (machines used in the paper industry) are included in the 
experimental plans (though not yet in operation) to investigate 
the replacement of one or both tube mills with a more efficient 
device, . 


Guayule factories have had high labor requirements, The 
present pilot plant represents not only mechanical improvement but 
also significant saving of labor at several points. A notable ex- 
ample is the automatic baica, which eliminates the need for two 
men formerly required to charge and discharge batch equipment, The 
baica effects an almost instantaneous waterlogging of cork frag- 
nents which accompany the rubber worms from the primary flotation, 
through hydraulic high-pressure treatment. Previously this was 
accomplished by means of the low pressure "paila" that required 
40 to 60 minutes! treatment time as well as additional labor, 
Other savings in labor have been effected in shrub treatment be- 
fore milling and milling operations in general, 


Freshly harvested shrub is being processed, Throughput is 
approximately 150 pounds per hour (defoliated dry-weight basis). 
Extensive millings have been conducted in conjunction with a de- 
_resination operation, primarily to produce sufficient rubber for 
industrial fabrication of experimental truck and passenger-car 
tires. The purpose is to determine whether deresinated guayule 
rubber is good enough to serve as a supplement to, or replacement 
for, Hevea rubber in critical uses. Approximately 3,000 pounds of 
deresinated rubber have already been distributed to rubber conm- 
panies. Tires from this rubber will be evaluated by the Officeaf 
Rubber Reserve test fleet, 
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Improvement of Rubber Quality Through Deresination: Process~ 
ing improvements, including milling of freshly harvested shrub and 
deresination, have yielded rubber believed to be superior to any 
produced by previous methods, Crude rubber as ordinarily re- 
covered from pebble milling contains around 20 percent or more of 
resins, This gross impurity limits usefulness of the rubber and 
contributes to lack of uniformity and to poor aging qualities on 
storage, Therefore, intensive efforts are being made to develop 
a practicable process for removal of the resins, One experinental 
method consists of extracting the comminuted shrub with acetone 
before milling. This yields e erude rubber of very low resin con- 
tent, provided about 65 percent of the total shrub resin has been 
extracted, The other method is an extraction of resinous rubber 
agglomerates 2s normally milled, Tests indicate that the two pro- 
cedures can be made to yield deresinated rubbers that are essen- 
tially equivalent in physical properties. | 


During the past year a batch mothod was developed and applied 
on a semi-pilot-plant scale for deresinating crude rubber in the 
form of small agglomerates (commonly called "worms"), This proce- 
dure offers a processing advantage over deresination of shrub be- 
ceuse a much smaller weight of material is processed, Another ad-. 
vantage is that worm-deresinated rubber can be dried more readily 
and at low temperature, because after deresination the rubber is 
wet only with acetone, a readily volatile solvent, With shrub de- 
resination the final product is normally wet with water, since ace-~- 
tone extraction takes place before pebble milling, High drying tem- 
peratures, as required for evaporating water, have been found to be 
deleterious to rubber quality. The rubber worms present more diffi- 
cult problems of handling in the solvent extraction system, however, 
and these must be solved before a satisfactory process can be de- 
veloped for factory operation. 


The presently developed method of worm deresination consists 
essentially of placing the wet mass of rubber crumbs in a screened 
basket supported in a vessel to which 3 pounds of acetone are added 
for each dry-weight pound of rubber. The worms are dispersed into a 
slurry within the basket and extraction is facilitated by constant 
stirring, After about 3 to 5 minutes the miscella is withdrawn and 
extrection is continued by adding successive portions of fresh ace- 
tone or of partially saturated miscella from a previous run until 
the residual resin content is reduced to a minimum, usually within 
the range of 1.25 to 2.0 percent, The early part of the extraction 
removes water primarily; later the resins are progressively solu- 
bilized. A hot extraction was found slightly more rapid than a 
cold, but a comparison of rates and completeness of extractions be- 
tween runs made at 30°C. and 50°C. showed no practical advantage 
for. the higher temperature. Batches of about 35 pounds of rubber 
worms are deresinated in the seni-pilot-plant equipment, The ex- 
traction system comprises a total of 16 separate loaches with acetone, 
which are conducted in countercurrent fashion, antioxidant is ap- 
plied in an acetone solution after deresination; then the rubber is 
spread out on trays for drying. By this method large experimental 
lots of deresinated rubber have been produced for evaluation in 
truck and passenger car tire manufacture, 
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FRUIT AND VEGETABLE UTILIZATION INVESTIGATIONS 
Apples and Other Fruit Utilization Investigations 
Juice Products | 
Apple Concentrate 


One of the problems involved in preparing a high quality apple 
concentrate is to develop a practicable method of preparing a Light 
colored product. Decolorization of apple concentrates with activated 
carbon did not prove to be efficient. Experiments have been carried 
out therefore on decolorizing the apple juice before concentration. 
This proved to be much more effective. Dosages of from 0.1% to O.h% 
activated carbon on the basis of the juice gave effective decoloration. 
A temperature of 70°C. and a time of 20 minutes gave optimum results. 
The carbon treatment could be carried out on a freshly-depectinized 
juice before filtration with little. loss in efficiency. At the 
completion of the Pectinol treatment period, the juice is heated and 
the carbon added. The heating thus serves the double purpose of 
inactivating the Pectinol and increasing the efficiency of the carbon 
treatment. A single filtration removes both the carbon and the 
precipitate from the Pectinol treatment, yielding a sparkling clear, 
almost water-white filtrate. This filtrate is evaporated under 
vacuum, yielding a very light-colored. concentrate. 


Bland Apple Sirup 


A commercial demand has developed for bland apple sirup as a 
humectant in the cigarette industry due to the rapid increase in 
glycerine price and a possibility of serious curtailment for this 
use. Various apple sirup samples were made to determine whether the 
levulose content could be improved and whether sirup could be made 
at a smaller cost from apple concentrate and in equipment normally 
available to concentrate manufacturers. Ali of these goals were 
achieved. Samples and analyses were distributed to cigarette manu- 
facturers for evaluation. The method for preparing it from the 
concentrate is important, as it would permit its preparation in case 
a demand for it arose in seasons when apples were not available. 


Full-Flavored Fruit Concentrates 


Studies on the use of essence in two types of Concord grape juice 
concentrates have been continued. The first is the full-flavored, or 
self-preserving type, of 70° Brix. The storage test has been continued 
to determine the keeping properties at 70°F., 35°., and O°F., of the 
regular concentrate; of the concentrate without essence; and of the 
combined "first" and "second" essences stored separately. No sig- 
nificant deteriorations in flavor have been observed except in those 
samples stored at 70°. 
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The other type is the frozen concentrate of about 2° Brix, A 
new process, ‘completing the concentration of the juice during the - 
“ultra-rapid atmospheric vaporization: used to strip off the essence, 
was developed. This was facilitated by the short retention time 
characteristic of our improved essence recovery unit which reduces 
heat damage to the juice. This process is of ‘special interest in 
the case of frozen, sweetened fruit juice concentrates, in which a 
high degreé of concentration ofthe juice is not Yequired. Concen- 
trate of 7° Brix was prepared by evaporating the juice to 35° Brix 
and then adding” sugar in an amount almost equal to the grape solids 
in the juice. Some commercial grape’concentrates are wuderstood to 
contain approximately this amount of added sugar. This degree of 
concentration was conveniently accomplished in the essence recovery 
equipment simultaneously with the removal of the volatiles for recovery 
as essences In a similar mannér there was also prepared ‘an ‘unsweetened 
concentrate of about We Brix without damaged flavors | 


at Samples of Bedetongs and neneoverisd Soren teary ‘ade’ by: the’ 5. 
above process and also by the double-essence process recently pub- 
lished were of. excellent quality after two months? storage at Actin 
These tests will be continued up to a year! Ss ne Nh 


Studies are being made on frozen apple juice obiidetitifated pre- 
pared by various processes. The apples used in preparing the juice 
had been in cold storage for at least six months. They were sound, 
but on account of the long storage period they were not necessarily 
‘typical of the apples customarily used for juice production. - The - 
processes employed were the return of essence to a concentrate as 
usual, and the addition of fresh juice instead of essence. The 
effects of heat treatment, depectinization, filtration, degree of 
vacuum used in concentration of the stripped juice, as well as 
“various storage temperatures for the frozen and unfrozen products 
are being studied to determine the initial and keeping qualities 
of the products. Results to date indicate that pasteurization of © 
the juice is achieved during the essence removal, and that for the 
apples used further heat treatment as used in conventional 180° . 
pasteurization has a deleterious effect. With these apples, coricen- 
trates made at enn vacuum (115°- 17°F.) were » inferior | ‘to those made 
at 28. ies (88°. 90 °F.) ) 


Volatile Wikio auetvery and F Applieutabne 
Production and Outlets © 


While the effect of the Internal Revenue ‘tax situation is still 
felt by the essence industry, the commercialization of this develop- 
ment is progressing at a rapid rate. With the industrial expansion 
of the frozen fruit juice concentrates to other than citrus fruits, 
there has been an active interest in this application of the essence 
development ,- especially as the quality. of most of the present frozen 
- apple concentrates has been reported to be unsatisfactory. A fruit 
products broker states there is a great opportunity for the ‘produc= | 
‘tion of frozen full flavor concentrates: (using the essence’ feature ) 
“from a wide variety of fruits for use in jellies, jams, etc. ~ 
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An Ohio fruit processor who had installed an apple essence 
recovery unit several years ago is making a wide distribution of 
full-flavored apple and grape juice concentrates. Both are reported 
to be of excellent quality. Recently they are understood to have 
extended their operations to include strawberry and cherry full- 
flavored concentratese 


The Quartermaster Food and Container Institute reported success-= 
ful results with 350-fold apple essence, obtained from a commercial 
source, as a flavor in a powdered food product. This essence had 
been prepared from commercial 100-fold essence. 


Processing Cherries 


Work to improve the quality and increase the yield of processed 
cherries was continued. One phase of this work was an intensive 
study of the processing of red cherries under rigidly controlled lab- 
oratory conditions. The outstanding features of the results were: 
(1) no loss in quality of the cherries occurred during storage for 
3 to weeks at 35°F., (2) both the overall yield and drained weight 
increased significantly during storage, (3) yield and drained weight 
were increased greatly by storage of the cherries for a short time 
at 75°F., and (4) bruising and brief storage of the cherries at 75°F. 
gave the greatest increase in yield and drained weight. 


Since it is thus clear that red cherries may be stored under 
refrigeration for 3 or weeks without suffering loss in quality, it 
may be possible to lengthen the normally short processing seasone 
Also, proper treatment of cherries. may increase the yield of processed 
product by 5 to 10 percent. 


A study was also made to determine where bruising occurs during 
the commercial picking and handling of cherries. Cherries are 
bruised at each stage of handling: during picking, during hauling, 
and after soaking. A survey made in one large processing plant 
showed that the cherries were dropped from flumes to tanks, from 
conveyors to belts, and from belts to belts at least 17 times, the 
height of each drop varying from 6 inches to 3 feet, with a total 
cumulative distance of over 21 feet. The excessive bruising which 
results defeats the principal purpose of soaking, which is to facil- 
itate pitting and reduce pitting losses. 


Potato and Other Vegetable Utilization Investigations 


Processing of Vegetable Wastes 


» 


Further Feeding Trials 


Approximately 400 pounds of broccoli leaf meal prepared in the 
commercial vegetable waste dehydration plant at Seabrook Farms in 
New Jersey were turned over to the Delaware State Experiment Station 
for testing as a source of pro-vitamin A and xanthophyll in large scale 
energy broiler feeding trials. Soybean meal and corm were the major 
ingredients of the diet with suitable amounts of vitamin and mineral 
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concentrates to give a complete dict when either broccoli leaf meal 
at 1.5, 3 or 5 percent levels or alfalfa at a 5 percent level were 
added as sources of carotene and. xanthophylie 


As in previous feed trials 1.5 percent level of broccoli meal 
was equal to 5 percent alfalfa meal in all respects. Three and 5 per- 
cent levels were only slightly better in weight production, but color 
and general appearance of the birds were better. The average weight 
of the birds on these high energy rations was 2.97 pounds at 10 weeks. 


Tt is the opinion of the Delaware group that 1-1/2 or 3 percent 
broccoli meal could be used to great advantage in these diets and 
that a favorable price ratio could be established for the higher value 
broccoli meal. 


A second feeding trial on the comparison of extracted broccoli 
meal and soybean oil meal as protein supplements in broiler rations 
has been completed. As in the previous trial the broccoli fed birds 
grew in a perfectly normal manner but were lighter in weight than 
the soybean fed group. Professor Runnels of the Delaware Agricultural 
Experiment Station believes that this may well be due to the bulkier 
nature of the extracted broccoli leaf meal when used in the high 
concentration of approximately 50 percent of the diet. He has sug- 
gested pelleting of the material as a possible solution, and this 
will be tried in new feed trials this fall as soon as new broccoli 
leaf meal is available. 


Rubin 
Preparation of Soluble Rutin Compounds 


Numerous requests have been received from physicians and pharma~= 
cologists for a:water-soluble form of rutin which might be used 
therapeutically for intravenous injection. However, no satisfactory 
soluble form of rutin exists to make the drug quickly available to 
the capillaries. in the usual oral administration it must be. 
solubilized and absorbed through the digestive tract. This is a 
comparatively slow process. 


A number of flavonoid water-soluble compounds have been pre- 
pared. Solutions of rutin with ferrous gluconate and of rutin with 
gaccharated ferric oxide now appear to be the most promising. These 
compounds solubilize rutin to the extent of about 200 times its 
solubility in water. Preliminary tests indicate that both of these 
preparations can be administered either orally or intravenously. 
Very recent literature presents accounts of the successful intra- 
venous injection of solutions containing either ferrous gluconate 
or saccharated ferric oxide for treatment of lypochromic anemia. 
These metallic complexes of rutin show promise of important medical 
applicationse | 


Production of Rutin 


The use of rutin in clinical medicine has been encouraged as 
opportunity arose. The general availability of rutin in drug stores 
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has led to its widespread use, but has made it difficult to estimate 
the volume of the drug passing through commercial channels. Interest 
in the use of rutin has been increasing among European physicians 
judged by the growing number of articles on the drug that appear in 
European medical journals. During the past year there have appeared 

5 such articles in German medical journals, 2 in French, 2 in 

- Czechoslovakian, and one each in Italian, Norwegian, Brazilian and 
Egyptian. Since the last report 8 papers on the clinical use of rutin 
or vitamin P have been noted in American medical journals. - 


Manufacturers report that sales of rutin show a constant increase. 
Feeds from Vegetable Wastes 
Seabrook Farming Corporation Contract 


Experimental production of several dried leaf wastes was under~ 
taken during the 1950 growing season by the Seabrook Corporation. 
Trouble with the commercial drier slowed down operations at first, 
but when the drier was revamped according to designs supplied by the 
Laboratory, the trouble was overcome. During the season, 6 tons of 
pea vine meal and 30 tons of broccoli leaf meal were produced. The 
broccoli meal is high in protein (36-1 percent) and vitamin A 
(300,000 to 400,000 I.U. per pound). As such it is a good broiler 
ration. The high chlorophyll content of the broccoli meal, however, 
makes it more valuable as a source of chlorophyll, and a chlorophyll 
producer has purchased broccoli leaf meal from Seabrook and is now 
using it for chlorophyll Protwamae 


Tomato Cannery Waste 


A method was developed for drying tomato cannery waste press 
cake in a direct-fired rotary drier of the type commonly used for 
alfalfa. The waste from tomato juicing operations was first pressed 
to a moisture content of about 68 percent. At this moisture content 
the cake could be fed directly to. the drier. Drying was effected 
with inlet gas temperatures of 870°, 1055°, and 1200°F. The 870°F. 
product, reported one feedstuff manufacturer, is superior to any 
similar product on the market, the 1055° product was equal or better 
than any now manufactured, and the 1200° F, product was slightly 
scorched. Feeds made from tomato waste could be used to augment the - 
supply of foods that might be critically short in times of national 
emergency. It is believed that they could be largely used in the 
areas where they are produced and thus alleviate the problem of 
bade ig feedsturfs into these arease 


Potato Chinkdubldncinvenkipationa’ 
Industrialization of Allyl Starch 4 ie 


Previous reports have described progress made in the develop- 
ment and commercialization of allyl starch containing about 1.8 allyl 
groups per glucose unit. Although starch itself is insoluble in al- 
most every solvent, freshly made allyl starch is readily soluble in 
a number of organic solvents. When dissolved, it can be brushed or 
sprayed on wood, glass or metal just like any other lacquer. After 
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the solvent evaporates, a slow chemical reaction involving the oxygen 
in the air takes place in the film which makes it insoluble in organic 
solvents and impervious to oils. The surface retains its high gloss 
and becomes hard and resistant to temperatures up to OO°F. Allyl 
starch has been used for furniture finishes, interior wood coatings, 
metal finishes, heat-setting adhesives, and as a printing ink vehicle. 
The printing ink industry uses the major portion of the present allyl 
starch production. 


Current laboratory work is concerned with the development of 
aqueous emulsions of allyl starch in order to avoid the cost and fire 
hazard involved in the use of organic solvents. Attempts are also 
being made to formulate allyl starch pastes which can be diluted with 
water for emulsion applications. Several emulsion recipes have already 
found commercial application. Some progress has also been made in 
reducing the drying time of allyl starch films. For example, ultra= 
violet irradiation produces the same degree of hardness in h to 6 
hours that is normally obtained in 2h hourse 


Pilot plant production of allyl starch was announced by General 
Mills, Ince, in 1947. Since that time there has been a steadily 
increasing demand for allyl starch which has required periodic 
increases in production facilities of the producer during the past 
lh years., At present they are installing new production facilities 
to meet increased demands for allyl starch. Perhaps the greatest 
potential value of allyl starch is as an extender or replacement. for 
shellac in the event that imports of the latter are interrupted. 


Fermentation of Potato Starch Factory Wastes 


The extracted pulp and processing water of potato starch factories 
are discharged into streams because no recovery methcds have yet been 
accented py incustry as being economical. Health authorities have 
become critical in recent years of industries that dump their waste 
products into streams, Such wastes require oxygen for the conversion 
to stable forms, the oxygen being removed from the water at the 
expense of aquatic life and at the same time lowering the potable 
value of the water. In Maine the health authorities have banned 
the establishment of new potato starch factories on sites not pre- 
viously occupied by starch plantss 


The Eastern Regional Research Laboratory has conducted studies 
onthe composition and properties of these wastes in the past and 
has made a cost analysis on pulp recoverye It was recommended that 
the pulo be recovered for livestock feed, and a pilot plant has been 
operated during the past two years by the Maine Institute of Potato 
Starch Manufacturers at Mapleton, Maine, for this purpose. Even if 
the pulp recovery process proves successful, there is still no 
economically satisfactory method for recovery of the solubles from 
the dilute processing water by mechanical or chemical means, Studies 
at the Fastern Regional. Research Laboratory have shown that removal 
of protein by precipitation methods leaves more solubles than can be 
neglected, It was therefore decided to carry out experiments in 
microbiological treatment of the wastes. 
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The object in this study was to develop a process in which the 
mixed potato starch factory wastes could be fermented.so as to convert 
the soluble organic material into an insoluble form. The insoluble 
substances could then be separated by filtration or centrifugation, 
leaving an effluent low in Biochemical Oxygen Demand (B.0.D.).. The 
' solids might be used for feed or possibly fertilizer. 


Several types of fermentation were tried on the total starch 
factory wastes. A combination of microbiological treatment and acid 
precipitation of protein gave the lowest C.0.D. values of all. Two 
samples of waste protein water (original C.0.D. 4300 units) were used 
that had been fermented using "back set"inocula from a continuous 
fermentation initially inoculated with the soil culture. Acidifica- 
tion of one fermented sample reduced the C.0.D. from 1100 to 30 and 
the other from 860 to 190 units. 


If 100,000 gallons of daily waste from a starch factory had to 
be heated from 5° to 30°C. and maintained at that temperature during 
treatient, heating costs alone would be a major item. 


The above fermentations fortunately, however, evolved such large 
quantities of heat that it was necessary to cool the fermentor. The 
availability of cold surface and well water in Maine and Idaho during 
the operating season should make cooling an economical step. 


Conversion of Surplus Potatoes to Stable Form 


A new method of drying potatoes was develoved which employs a 
direct-fired rotary drier commonly used for drying alfalfa. The 
process, briefly described, consists of the following steps, The 
potatoes are washed and then ground in a hammer mill. Some coarse 
dried potatoes are mixed with the freshly ground material to avoid 
sticking in the drier, and the mixture is passed through the drier. 
Before any of the dried material is recycled for mixing with the 
freshly ground product, it is passed over a 100=mesh screen to remove 
the fines and reduce the hazard of dust explosion. The product in-= 
cludes the material which passes the screen and that portion of the 
coarse material not required for recycling. 


Cost estimates show that a plant processing 62 tons of potatoes 
to make 13.8 tons of product in 24 hours would require a capital 
investment of about $110,000. The cost per ton of product, including 
everything except the cost of the potatoes and the selling costs of 
the product, would be #314600: a tons 


Natural Freeze ee of Potatoes 


The experiments on Maine potatoes, started as described in last 
year's report, were encouraging. Potatoes that had been spread on the 
open ground at Presque Isle .in February were examined in mid-June, 1950. 
They were partly dehydrated (15 to 55% moisture, as. against an initial 
80%) as the result of alterriate freezing and thawing. They were 
virtually free of decay. Potatoes spread in mid-April were not 

exposed to sufficiently severe freezes to bring about dehydration. 
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The field=dried potato product is wmder study as livestock feed 
and as a source of alcohol. 


Nutrient losses in natural freeze dehydration are evidently 
large, but nitrogenous and mineral substances passing into the soil 
stimulate pasture growth tremendously. A heavy stand of grass grew 
through 4-inch and 8=inch layers of potatoes in the spring of 1950. 


Potatoes were also freeze-dried under controlled iaboratory 
conditions. The potatoes were of uniform size (medium) and density 
(1.045), Over 3 weeks they were alternately frozen and thawed for 
9 cycles; the weight decreased 5 percent. After this three-week 
period, they were left at room temperature for 35 days; the total 
decrease in weight was 83 percent. The potatoes contained originally 
84. percent moisture and at the conclusion, 18. percent. The 15.6 
pounds of solids per 100 pounds of potatoes was reduced to 13.9 
pounds, a loss of 11 percent. 


Samples taken at intervals during the drying period were studied 
under a dissecting microscope. The following tentative conclusion 
was made: When a potato is frozen its tissues expand; this expansion 
is greater or faster in some regions than in others. As a result, 
in many regions the intercellular cement gives way, and groups of 
cells are sheared from other groups. For the most part no cells or 
cell walls are broken, and the starch remains within the cells. 


When thawing occurs, sap diffuses from the cells, for the dif- 
ferential permeability of the cell protoplasmic membrane is destroyed 
by freezing. The sap moves into the empty space formed by the shear- 
ing apart of the cell clusters. This results in a continuous network 
of channels filled with cell sap. When the network comes in contact 
with permeable parts of the potato skin, such as occur near the eyes, 
lenticeis and bruised areas, sap is lost and the tissues contract. 


Most of the change in tissue structure occurs during the first 
freeze. 


SUGAR AND SPECIAL PLANTS UTILIZATION INVESTIGATIONS 
Tobacco Investigations 
Nicotine Synergists 


The use of nicotine as an insecticide is declining rapidly due 
to competition from organic insecticides. Since synergists offer 
the greatest promise both for reducing the cost of using nicotine and 
increasing its general effectiveness, this field has been actively 
investigated in cooperation with the BEPQ and the Connecticut 
Agricultural Experiment Station; 600 compounds have been screened. 
Mr. Neely Turner, of the Station, has found that 6 of the 3) poly- 
ethylene glycol esters and ethers supplied by this Laboratory increase 
the toxicity of nicotine to aphids by 5=7 times, 2 increase the tox- 
icity 10 times and 3 increase it more than 10 times. The latter group 
comprise the monolaurates of polyethylene glycols 00 and 600 and the 
monooleate of polyethylene glycol 1000. These compounds are essentially 
non-toxic to aphids by themselves. 
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As a result of these preliminary experiments on aphids, about 
15 commercially available polyethylene glycol esters were obtained 
and forwarded to the BEPQ station at Anaheim, California, for 
testing. | 


In addition, samples of isophthalonitrile, two additional com= 
mercial nitriles, about 20 anthraquinone derivatives, bis-(2-amino- 
phenyl) disulfide, p-toluyl-o-benzoic acid, and yea bana di 
were sent to Anaheim for testing. 


Since some 12° compounds have now been found which are unquestion= 
ably synergistic with nicotine as insecticides, there seems to be a 
good chance that some of these will survive field tests and will be 
used with commercial nicotine preparations, 


To promote this development further, a compilation of the more 
effective nicotine synergists has been prepared, listing the physical 
and chemical properties of the compound together with the lnown 
toxicological data. This information has been made available to 
several division heads of BEPQ. It was decided that this report 
would be distributed throughout the field and that the program: for 
the coming year would include the possibility of nicotine b ESTERS 
testing. 


Tobacco Iissence 


Last year's report described a method for recovery of tobacco 
essence from low grade tobacco and tobacco stems, and the interest _ 
of the trade in utilizing the essence for enhancing the aroma of some 
of the lower grade tobaccos and for imparting a tobacco aroma to 
packages for tobacco products. <A relatively large amount of tobacco 
essence was prepared and distributed to the trade for evaluation. 
Results of these tests have developed an. interesting lead in an un= 
expected direction. When cigar leaf tobacco is stored it sometimes 
gets infected with a mold. The mold imparts a grey color and musty 
odor to the tobacco, which is usually destroyed. Spraying with 
tobacco essence, however, restores the normal brown color and masks 
the odor, so the tobacco can be used. 


Tobacco Stem Technology 


Following requests from tobacco processors, a survey was made 
of the tobacco stemming industry in North Carolina and Virginia to 
determine how an increasing supply of stems might be utilized for 
agriculture. Within the past 2 years the tobacco industry has 
changed its methods of stemming tobacco... Formerly this operation 
was largely performed on old tobacco out of storage and just prior 
to its preparation for manufacturing. The stems were sent to the 
nicotine factories where they were processed and sterilized. This 
operation extended over the year. 


Now the stems are removed from the tobacco as it is received 
from the farmers and before it is packed. It has crowded much of the 
stemming operation into 6 months, from August to January, and much of 
the work is now being done in the market towns in North Carolina and 
Virginia. The increased seasonal accumulation of stems in newly 
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established centers of production has suddenly developed into a 

serious agronomic problem. The stemmers ave disposing of their green 
stems to the farmers and others in their vicinities, and thus are 
distributing virus and other diseases that such unsterilized material 
may carrye To solve the problem it will be necessary first to determine 
the conditions of heat, time, and moisture required for sterilization 

of the stems; and to determine whether this can be done economically 

in existing types of equipment. 


Tanning Materials, Hides, Skins and 
Leather Utilization Investigations 


Development of Domestic Tanning Materials 


Investigations were continued at the Eastern Regional Research 
Laboratory on the development of additional sources of vegetable 
tanninse These included cooperative work with the Michigan College 
of Mining and Technology on the salvage and utilization of waste 
hemlock bark from lumbering and pulping operations; cooperative studies 
with the Tennessee Valley Authority on the salvage of oak bark from 
slabs; completion of the studies and publication of the report on the 
tannin content of two Florida scrub oak barks; and continued coopera= 
tion with the Bureau of Plant Industry, Soils and Agricultural 
Engineering on development of -domestic sumacs, in which over 3000 
pounds of sumac leaf produced in Beltsville, Maryland are being eval= 
uated for tannin content and tanning properties, both as ground leaf 
and.as tanning extract. 


Samples of leaves, barks and wood from four species of trees-~ 
Conocarpus erectus, Rhizophora mangle, Avicennia officinalis, and 
Acacia macracantna--were received from the Minister of Agriculture 
in Caracas, Venezuela. Some part of each of these trees is now being 
used as a source of tannin and it was desired to know whether other 
portions could be mixed and used advantageously. 


Of the Venezuelan materials studied, taming extract might be 
made from a mixture of Conocarpus erectus wood and leaves but such 
extract might be subject to the difficulty of sediment formation on 
standing. Satisfactory tanning extracts may be prepared from the 
barks of Rhizophora mangle and Avicennia officinalis. 


Improved Alum Retannage Procedures 


In studies of alum retannage of insole leathers, it was shown 
at the Eastern Regional Research Laboratory that commercially avail- 
able basic aluncinum acetate could be substituted advantageously for 
the mixture of aluminum sulfate, sodium carbonate, and sodium acetate 
previously used. This substitution resulted in a reduction of the 
mineral salts in thé leather and simplified the application of the 
retannage in the tannery. 


A further improvement in the retannage method is the development 
of a dry dipping process. In this, dry, vegetable-tanned leather 
is dipped into a basic aluminum acetate solution of proper concentra- 
tion (usually about 11 percent) for a period of about 30 minutes at 
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45°C. The leather absorbs the solution containing the aluminum > 
acetate and retannage. Fixation of the aluminum oxide in the leather 
is accomplished while the leather is sammied (held in a moist condi- 
tion) for 48 hours. After this treatment the leather is dried and 
finished. ei 


In further stvdies of ‘the eos ueation of the dry dipping method 
of retannage to cut insole leathers, 320 soles were cut from 0 com- 
mercially tanned bellies and retanned at the Eastern Regional Research 
Laboratory. Because these leathers differed in absorptive properties 
they took up different quantities of the tanning solution and were 
thus retanned to different degrees. The cut soles were divided into 
three groups according to their estimated aluminum oxide content: 

(1) up to 2.5%, (2) 2.5% to 3.0%, and (3) 3.0% and above. After wet- 
ting back, light reoiling and reworking to relieve excessive stiffness, 
29 of the retanned cut soles were furnished to the Philadelphia 
Quartermaster's Laboratory for use in exposure tests under various 
atmospheric conditions. 


The importance of the success ful wisi tehtl ok of alum retannage 
to military insole leathers is evidenced by a statement of the 
Research Director of the Research and Development Branch, Textile, 
Clothing, and Footwear Section of the Office of the Quartermaster 
General (Leather and Shoes, October 28, 1950) - "Currently a spec-~ 
ification is being prepared based upon a combination vegetable and 
metallic retannage. Some technical problems still remain to be 
worked out, but the prospect of our adoption of such a combination 
tanned insole, with particular emphasis upon alum as a retannage, 
should be faced by the industry, and further plant trials run 
voluntarily by individual tanners...." 


Production of Canaigre 


To complement the field work on the production of canaigre 
carried out by the Bureau of Plant Industry, Soils and Agricultural 
Engineering, wild canaigre roots from different regions were evaluated 
for tannin content, purity, and extractability. The tests showed 
that roots from southern California, southern Nevada, northern Arizona 
and southwestern Utah were highest in tannin content and purity; hence 
strains from these regions are most promising as planting stock. 


BPISAE has plantings of canaigre at Plainview, Texas; Portales, ™ 
New Mexico; and Elfrida, Chandler Heights, Higley and Yuma, Arizona, 
totalling about 19 acres which will be ready for harvest this year. 
These plantings should yield about 190 tons of roots, which are 
scheduled for processing into esterase tanning extract. 


Processing and Using Canaigre 


Laboratory studies show that the tannin is more readily extracted 
by hot water when the starch in the roots is destroyed by fermenting | 
the shredded roots with Aspergillus niger. This fermentation may be 
made continuouse The canaigre extract, “which contains sugars, may 
in turn be continuously pirvenipnighreged with Aerobacter aerogenes and the 
sugars destroyed. ate 
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Canaigre tanning extract was used for laboratory tanning of 
heavy leathers. All the leathers prepared were well tanned, firm, 
suitably fiiled and of good appearance, 


In a pilot plant study, 732 pounds of dried taunin extract were 
produced from canaigre roots. 


The research and pilot plant results indicate that the manu~ 
facture of this domestic tanning material is commercially feasible, 
Normal production costs may be somewhat higher than competing imported 
materials, but would not be unreasonable if a national emergency cut 
off imports. 


Sugars and Sirups Investigations 
Honey Investigations 


Continuation of the research at the Eastern Regional Research 
Laboratory on the utilization of honey is directed to both non-fcod 
and food uses. t is extremely important to provide as many market 
outlets for honey as possible so that the bee population will be 
maintained at a high level in order to insure adequate pollination 
of various crops. 


In order that as much honey as possible may be withdrawn from 
hives, large quantities of sugar are fed to bee colonies at certain 
times during the season. This is true even though the darker, more 
strongly flavored, and less marketable types of honey, which can be 
used for this purpose, may be in surplus in some areas, A primary 
reason for this anomaly is that shipping this honey from one area to 
another may spread American foulbrood. In a study of methods of 
sterilizing this honey, attempts were made to combine the action of 
germicides and mild heat. Sterilization was acnieved, but when the 
sterile honey was fed to bees a large number of them died. The 
attack on the problem was then shifted to the use of heat alone -- 
high temperatures for short periods of time. Fundamental data on the 
heat resistance of the spores of Bacillus larvae, the cause of the 
disease, have now been obtained and are being used to develop an 
inexpensive continuous process and to design equipment for this usée 


An investigation of the potential place of honey in commercial 
baking is being undertaken by contract at the Kansas State College. 
A report covering the investigations on bread is in preparation. 
Other phases of the research include fruit cakes, yeast-raised sweet 
goods and several types of commercial cakes, where the valuable 
moisture-retaining prop erties and the desirable flavor possibilities 
should be of great value. It has definitely been confirmed that 
richer flavor, better palatability and superior moisture retention 
result when 0% of the sugar in a standard commercial yellow cake 
formula is replaced by honey.. When honey replaced other sweeteners 
in standard commercial white bread it was detected by a majority of 


a taste panel even at the 3% level, Certain floral types of honey 
were shown to be more desirable than others for white bread manufacture e 


Commercial fruit juice concentrates can be mixed with good- 
flavored honey and crystallized to give a fine-grained honey-fruit 
spread in which both fruit and honey flavors are present. 
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- One of the difficulties in marketing liquid honey is its tendency 
to granulate to a semi-solid mass by the formation of crystals of 
dextrose, one of the honcy sugars. Controlled heating to melt all 
possible "seed" dextrose crystals is the method used to check this 
tendency, but the absence of any practical method of controlling this 
heating has probably caused considerable overheating with consequent 
flavor damage to such honey. A device has been developed which is 
intended to facilitate routine examination of honey for the presence 
of these undesired crystals during processing and in storage, Based 
on the old principle of enhanced visibility of many crystalline mate~ 
rials by polarized light, the instrument permits ready detection of 
a single crystal in a jar of honey. Application of this method should 
result in better control of granulation in commercial packs. 


Maple Products Investigations 


In continuing work aimed at wider utilization of maple products, 
considerable attention was devoted to basic chemical studies of maple 
sap and maple sirup. Both sap and sirup have been separated into 
acidic, basic and neutral fractions. Fourteen organic acids have 
been found in both sap and in sirup, but only nine are common to both. 


A preliminary study of the development of color in maple sirup 
indicates that the color of the finished sirup depends on the time 
of boiling the sap to sirup. The results show that production of 
light-colored, high-grade sirup will be favored by high evaporator 
efficiency (rapid evaporation), skillful. operation and high sugar 
content of the starting sap. Evidence has accumulated that color 
and flavor are produced by reactions taking place during the heating 
of sap. 


The new high-flavored sirup used in making blends, as described 
in last year's report, is now in commercial production by several 
processors. 


A new maple sirup dial type thermometer has been developed with 
the cooperation of the Rochester Manufacturing Co. of Rochester, New 
York, and is now commercially available. This thermometer has an 
open legible scale much superior to those in thermometers previously 
used and should be a valuable aid to producers in determining when 
to draw off sirup from the evaporators, 


Plant Sources of Cortisone Precursors 


' In 199 the first reports of the dramatic anti-arthritic action 
of cortisone were made public. It was soon realized that only plant 
sources could provide sufficient quantities of cortisone precursors 
to meet the enormous demand for the new drugs The isolation, : from 
plants, of compounds of biological interest is a field in which the 
Bureau has unique facilities and experienced personnels and so, in 
late 1949 the Eastern Laboratory was directed to make preliminary 
plans and initiate research on the isolation of steroids from plants. 
(Cortisone is at present made from a steroid in cattle bile.) 


At about the same time it was learned that the Bureau of Plant 
industry, Soils and Agricultural Engineering and the National — 
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Institutes of Health were also vitally interested in the cortisone 
problem. Representatives of the three organizations conferred, and 
agreed to combine their experience and facilities in attacking the 
problem. The Bureau of Plant Industry, Soils and Agricultural 
Engineering would provide plant specimens from all over the world, 

and would work on agronomic aspects of the problem; the Bureau of 
Agricultural and Industrial Chemistry at its Eastern Regional Research 
Laboratory would screen plant specimens for cortisone precursors and 
extract promising species on a large scale; and the National Institutes 
of Health, at its National Institute of Arthritis and Metabolic Diseases, 
would synthesize cortisone from suitable precursors furnished by the 
Eastern Regional Research Laboratory, and would also work on any 
physiological aspects of the problem. 


The Eastern Regional Research Laboratory currently examines 
35-50 samples weekly; as of March 31, 1951, 600 samples had been 
screened, principally of the order Liliflorae. Since the project 
started, the screening process has been speeded up by two new 
technics: (1) a simple hemolytic test which indicates whether or. 
not the desired substances are present in the plant, and if so, 

(2) an infrared assay to show if the material has the proper chemical 
structure, ise., whether it is in the group of steroids known as 
sapogeninse 


‘It was decided to hunt for a sapogenin with an oxygen atom 
attached at the 11 or 12 position, for such compounds would be more 
easily converted to cortisone, in which an oxygen atom at position 
ll is a key grouping. 


Although chemists have succeeded in introducing an ll-oxygen in 
"naked" steroids (those with no oxygen at 11 or 12), a suitable 11 
or 12 oxygenated sapogenin would still be an excellent precursor. It 
is estimated that a plant specimen containing only 1% of such a 
sapogenin would be equivalent to a plant containing several times 
this amount of a "naked" steroid so far as the final yield of cortisone 
is concerned. With this background, the following results may be 
assessed: 


(1) Sapogenins with an ll-oxygen. No such compounds have yet 
been found. 


(2) Sapogenins with a 12-oxygen. Manogenin and kammogenin have 
been found in Low yields (0.1-0.2% M.F.B.) in leaves of 
Yucca gloriosa and Y. filamentosa from North Carolina. 
Hecogenin has been found in good yield (0.5%) in leaves of 
four Agave species from New Mexico and Arizona. In addi- 
tion, there have been found another twelve Agave species 
with sapogenin contents varying from 0.5=1.0%, from Mexico, 
particularly lower California. 


(3) Steroids lacking a 12-oxygen. Diosgenin has been found in 
tubers of some six Dioscorea samples from Mexico in yields 


ranging from 1-3% M.F.Be 


Sarsasapogenin has been found in 1.5% yield in the leaves 
of Yucca thornberi from Arizona. . , 
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Many species have yielded low quantities of 12-keto or non-oxy- 
genated sapogenins. It is believed that for commercial success a 
species should contain at least 0.5% of a 12-keto or several times 
that much of a non-oxygenated sapogenin. From this it is apparent 
that the first year survey has met with at least partial success. 


Toward the end of the year the second phase of the investigation 
was reached, namely, the processing of large quantities of promising 
plant materials so that sufficient. sapogenin could be obtained for 
synthetic work by the National Institutes of Health. Accordingly, 
500 pounds of Agave expansa has been obtained and is being processed. 


Milk Products Utilization Investigations 
Protein Investigations 
Development of Casein Bristle Fiber 


Casein bristle fibers which were treated with phenol-formaldehyde 
resin to improve the resistance to water have shown considerable 
improvement in wet strength. By systematic study of reaction condi- 
tions, the wet strength has been increased from 0.2 to 0.8 gram per 
denier in bristle soaked in water at 25°C. for one-half hour. The 
improvement in wet strength appears to be due to a partial water- 
proofing rather than a cross-bonding type of reaction. The work is 
being continued since this is the most successful method of increasing 
the wet strength yet found. 


be Curled casein bristle is being furnished to the Mellon Institute 
for testing as insulation in Arctic sleeping bags. The U. S. Quarter- 
master Corps is sponsoring this project at the Mellon Institute. 


Separation of Caseins 


Since casein is the most abundant protein of milk and the most 
important industrially, continued effort has been directed to the 
separation of its components by an industrially feasible method. The 
first method developed depended on the separation of the components 
from very dilute solutions at low temperatures by variations in pH. 
This method resulted in making the components available in gram 
quantities. A second method based ‘on solubility in 50 percent 
alcohol containing salt resulted in the production of the pure frac- 
tions in 100 gram quantities. A third method has now been developed 
based on the solubility of the components in urea solutions, which 
will make the pure casein fractions available in pound quantities. 
‘If unique uses for pure casein fractions can be found the urea method 
for separating the fractions will be relatively inexpensive and 
practical, 


Enzymes of Milk 
(a) Milk Phosphatase. Purification of milk phosphatase had been 


handicapped by the adherence of 75 percent of the enzyme to a fatty 
material as an enzyme~lipid complex of low solubility. The use of 
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n-butyl alcohol to extract the lipid now permits separation of all 
the phosphatase in soluble form; subsequent separation from the other 
whey proteins with the aid of acetone has resulted in a 500-fold 
increase in enzyme purity. 


We have found that milk phosphatase occurs as two types. Type i 
is adsorbed on Filter-ce] and Type II is not so adsorbed. Work on 
the two types continues, for an understanding of the difference in 
adsorption properties appears to be basic to an understanding of 
enzyme chemistry. 


(b) Lactoperoxidase. Regular hexagonal plates of crystallized 
lactoperoxidase have been isolated from solutions of the pure enzymee 
Preliminary studies indicate that the purified lactoperoxidase may 
undergo transformation into the red-colored protein of milk whey. If 
this observation is confirmed, it will account for another of the milk 
proteins. 


Carbohydrate Investigations 
Plasticizers from Lactic Acid 


Last year's report described a highly effective plasticizer mix- 
ture made by esterification of butyl lactate with adipic acid, This 
study has been extended to the esterification of capryl lactate with 
sebacic acid, the process resulting in a mixture of esters of lactic 
and sebacic acids which may be termed capryl lactate sebacate. The 
mixed ester is comparable to dioctyl phthalate in its efficiency to 
plasticize polyvinyl chloride. The fact that this high-boiling 
plasticizer can be made substantially colorless without resorting to 
distillation enhances its prospects as a plasticizer for vinyl resins. 
The Hardesty Chemical Company is evaluating capryl lactate sebacate 
(mixed esters) as a possible new addition to their line of plasticizers. 
Of the other lactic acid derivatives evaluated as plasticizers for 
polyvinyl chloride, the amyl carbonate of dioctyllactamide, the 
acetate of didecyllactamide, butyl (butyl lactate) maleate, butyl 
lactate maleate, butyl (butyl lactate) phthalate lactamide, the 
2-ethylhexanoate and amyl carbonate of dioctyl lactamide, the acetate 
of didecyllactamide, and the 2-ethylhexanoate of hydroxyethyllactamide 
are comparable or superior to DOP in plasticizing efficiency for com~ 
mercial vinyl chloride resin. Another lactic ester plasticizer 
developed by the Zastern Regional Research Laboratory, 2=-ethylhexyl 
lactate adipate, is expected to go into plant production on a small 
scale at Ohio Apex, Inc. ; 


Specialty Rubbers from Lactic Acid 


Lactoprene BN, a new elastomer prepared at the Eastern Regional 
Research Laboratory, is an excellent specialty rubber. This is the 
second type of synthetic rubber made from acrylic esters which has 
been developed. (The first, Lactoprene EV, is now in commercial 
production by B. F. Goodrich and Co. under the name Hycar PA=21). 

Like its predecessor (Lactoprene EV), the new rubber is resistant to 
the action of oils, heat, and aging, but in addition, remains flexible 
at temperatures as low as -25°F. The new rubber, Lactoprene BN, can 
be made from fermentable carbohydrates through lactic acid; its 
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principal component is butyl acrylate. The new rubber may be made 

without close control over procéssing conditions such as temperature, 

amount of catalyst and exclusion of air; hence many different manu- 

facturing facilities may be used without adverse effect on the 
rubber's properties. 


For certain uses Lactoprene BN far excels natural rubber and 
other synthetic rubbers of comparable cost, and it is expected to 
give longer service life to both military and civilian mechanical 
equipment. <A large automotive manufacturer is currently using 
Lactoprene BN at critical points in automatic transmissionse 


Dairy Waste Disposal 


' The aiinee processing waste from handling fluid milk is a seri- 
ous source of pollution in many streams. Moreover, lactose is readily 
converted by bacteria to lactic acid which inhibits further micro- 
biological action. Milk wastes are therefore difficult to treat in 
conventional sewage treatment plants. A study of the aerobic oxida- 
tion of these wastes at the Eastern Regional Research Laboratory has 
given new knowledge of what happens during an aeration treatment. 

Two possible new processes have been proposed to the Pate, on the 


. basis of these results. 


The essential finding was that the organic pollutants are 
assimilated by the microorganisms naturally present with extreme 
rapidity. The soluble proteins and sugar are thereby transformed to 
insoluble microbial cells. Two alternative methods of utilizing this 
synthesis are being considered. The first would require centrifuga- 
tion or filtration to remove the microorganisms followed by discharge 
of the innocuous liquid effluent to the stream. A second partial 
treatment process has been proposed for use when the effluent is to 
be discharged to a municipal sewage treatment plant or to a stream 
which is not of the highest quality. It consists of aeration for 
8 - 16 hours, followed by discharge of the whole effluent, containing 
the microbial cells, to the streame The pollutional load is reduced 
thereby about 75 percent. This simple daily fill-and-draw operation 
should be inexpensive to install and operate. Test of it in an 
operating dairy plant will be made during the coming year if satis- 
factory cooperation can be arranged. 


Production of Amino Acids from Milk Proteins 


Since casein is a low-cost protein of high purity, it is an 
attractive potential source of amino acids which are at present 
scarce and expensive. Casein can readily be broken down to its 
constituent amino acids, but separating these acids is extremely 
difficult. It was found that the occurrence of undesirable side re- 
actions prevents the separation by distillation of the amino acid 
esters. Attention was next directed to another series of derivatives, 
the acetyl amino acid esters, and these are more readily separated by 
distillation. The steps are: hydrolysis of the protein, acetylation, 
esterification, separation by distillation, hydrolysis of the deriv- 
ative and crystallization of the amino acids. So far, leucine, iso- 
leucine and threonine have been recovered. The results indicate 
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stability of the derivatives during distillation, a factor required 
for the successful industrial use of sucha separation. 


Animal Fats and Oils and Special 
Products it Se a ie 5 ama 


Synthetic Detergents Shoat Abin Fats 


Synthetic detergents not prepared from domestic fee are at 
present replacing soaps in amounts that would require approximately 
350,000,000 pounds of fat for their manufacture. Synthetic deter- 
gents derived from animal fats are being manufactured -and. sold, but 
as yet in relatively small volume. The problem of suitable. competi- 
tive detergents prepared from animal fats is being intensively 
investigated by the Eastern Regional Research Laboratory. Studies 
being made include preparation and synthesis, washing tests, proper 
methods of compounding ‘and "building", and other parbinent evaluation 
data. rie 


Washing tests have demonstrated two materials. sihikche can We: made 
from animal fats that are superior to many detergents made from coco-= 
nut oil or other raw materials. These two are disodium alpha- 
sulfopalmitate (from palmitic acid) and sodium oleyl sulfate (from 
oleyl alcohol). Washing tests gave the following ordersof decreasing 
excellence: disodium alpha-sulfopalmitate, sodium oleyl sulfates: 
sodium lauryl sulfate, Tide, Felso, Vel, Surf, Dreft, Igepon T, All. 
In soft water, sodium oleyl sulfate excelled disodium alpha-sulfo~ 
palmitate. A combination of the two, in equal parts, was. better, in 
hard water than either one alone. If additional work shows that 
"building" this synergistic mixture with sulfates, carbonates, 
borates, phosphates or silicates is possible, the final product may 
be a highly effective, “alge aging detergent. 


Use of Soaps in the pynthes!s of: Piasticizers 


Because of the need for large quantities of mianihied en for . 
the plastics industry, some 28 esters’ have been synthesized, from 
fatty acids obtained from animal fats for evaluation as plasticizers. 


High boiling derivatives of the higher fatty acids are always 
of interest as plasticizers for rigid plastics and‘elastomers. When-~ 
ever they are compatible with a given plastic, they usually have ‘an 
advantage in improving water resistance of the product.as well as the 
low temperature mechanical properties. ' Many compounds in this classi- 
fication have been found to be compatible with ethyl cellulose and 
polystyrene, comparatively few with vinyl ma pi and » 
practically none with S aiaua ng acetate. 2Ve 
Preliminary oes ratintad on a number Be Reet fatty acid 
derivatives, including myristates, palmitates, stearates, and oleates, 
confirmed the above compatibility picture. None of the compounds 
were compatible with cellulose acetate. Likewise, none*were compatible 
with polyvinyl chloride acetate in sufficient concentration to form 
a flexible sheet. All, however, were alg with aoe cellulose 
by the hot solvency test. 
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Of the homologs tested as plasticizers for ethyl cellulose, most 
were as good or better than the control, nebutyl stearate, in lowering 
hardness and flow temperaturee Both the methyl lactate oleate, and the 
methyl glycolate oleate appeared to be better than the corresponding 
stearates, palmitates, or myristates in producing clear, dimensionally 
stable molded specimens. The methyl derivatives appeared to exhibit 
slightly lower flow temperatures than either the ethyl or butyl 
derivatives. dain 


Fat Derivatives of Industrial Importance 


Investigations on the use of vinyl esters and ethers of fatty 
acids for use in modifying the properties of. the vinyl-type plastics 
have been continued.with encouraging results. . ae 


A series of copolymers of vinyl palmitate and vinyl acetate, | 
covering a’ wide range of monomer composition, has been prepared. The 
copolymers show considerable change in properties over the polymerized 
product from each monomer. Whereas polyvinyl acetate is hard and 
brittle, the copolymers show-increasing flexibility and softness as 
“the percentage of vinyl palmitate in the monomer mixture is increased, 
and ultimately a tacky product is obtained. . 


fhe vinyl palmitate-vinyl.acetate copolymers are of interest as 
lubricating oil additives. It was found that the viscosity index 
improvement. at_5% concentration of additive was significantly increased 
as the vinyl acetate content of a copolymer was increased. Since poly- 
vinyl acetate is’insoluble in lubricating oils, the graded, increased 
improvement was ascribed to the poorer solubility of the copolymers 
as the vinyl acetate content was increased. . | | 


Preliminary results on: several copolymers of vinyl acetate and 
vinyl palmitate indicate that a copolymer of the proper composition 
may have utility as a pressure sensitive adhesive for polyethylene 
sheetinge Since this is an untsual property it is anticipated that 
the vinyl ester monomers of the fatty acids should. have potential- 
ities in the adhesive and printing ink fields. It is known that a 
need exists for a good-adhesive: and ink for polyethylene sheeting, a 
material used in large quantities in the packaging industry. 


Utilization of Wool Grease and. Other Wool Byproducts 


-. In'a continyation of the work reported last year, on the develop- 
ment of a scourable sheep-branding paint, 20 gallons of the fluid 
fraction of wook grease was prepared. This. provided the necessary 
material for final range. tests of the scourable sheep branding fluid 
developed by the Production and Marketing Administration, preparatory 
to arrangement for commercial productions. 6 ik itil 


| Fundamental work on wool. grease was continued by studies of 
methods ‘to separate the constituents. Attempts to fractionate wool 
grease by selective precipitation with urea were unsuccessful, as no 
urea adducts were formed. When the wax was saponificd, however, and 
the alcohol fraction treated with urea, a well-defined adduct was 
formed and separated. Not all of the alcohols reacted, however, a 
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result which suggests the presence of an unknown class of alcohols. 
The fraction left after removal of the urea-adduct-forming compounds 
can be further fractionated to yield a cholesterol-rich fraction 
from which it is hoped pure cholesterol can be recovered in good 
yield. 
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CEREAL AND FORAGE CROP UTILIZATION INVESTIGATIONS 
Composition of Commercial Corn Hybrids 


Corn breeders need to know whether the oil or protein content 
of commercial hybrid corn varieties is affected by high or low 
yieldse Although oil and protein are present in corn in much lower 
proportions than starch, their industrial value per pound is 
considerably greater. 


In collaboration with the Illinois Agricultural Experiment 
Station, the Laboratory has determined the chemical composition of 
some 300 varieties of hybrid corn for each of the past 3 years, 
grown at different locations in the state. It was found that 
varieties high in oil or protein one year are high in other vearse 
Actual content of those constituents variod markedly, however, 
with the season and with field fertility. There was no correlation 
betweon yield and oil or yield and protein. Thus corn breeders can 
proceed with developing varieties still higher in oil or protein 
content without sacrificing yield. 


Protein Contont of Corn Not Significantly Affected 
¥ Pollen Parent ‘ 


In studies on the composition of corn hybrids grown in 
experimental plots, there has been some question about the effect 
of pollen from other varieties upon the chemical composition of 
the corn analyzed. 


To determina the immediate effoct of the pollen parent upon 
the protein content of corn, a cooperative experiment was carriod 
out with the Illinois Agricultural Experiment Station. High- and 
low-protein strains of corn wera pollinated with a mixture of 
pollcn from high-protein and low-protein strains which had differ- 
ent-colored endosperms. Thus, kernals grown on tho same oar wero 
obtained from different pollen and the parentage was indicated by 
kernal colores Analysis of 200 pairs of samples showed that the 
pollen source had little current effect on the protein content of 
the grain. Thus, protein content of corn grown in a plot adjacent 
to other varieties is representative of the varicty planted. 
Likewise, protein contont of field-grown corn can be correlatod 
with the variety and is relatively unaffected by cross=pollination. 
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Composition of Corn as Affected 
by Maturity and Drying Conditions 


In recont years, artificial drying at elevated temperatures 
has beon used to reduce tho moisture of high-moisture corn to 
safe storage levels. High-moisturoc corn may rosult from frost 
damage to immatures corn, unfavorable weather conditions during 
harvesting, or because of the common tendency to use mechanical 
harvestors before field drying is complete. Industrial processors 
have gonorally objected to the processing characteristics ‘of 
artificially dried corn. A cooperative project with the Illinois 
Agricultural Experiment Station is in progress to answer questions 
which have arisen concerning the composition (chemical and nutri- 
tional) of corn as affected by maturity at harvesting and condi- 
tions of drying. 


Results have beon obtained on samples of crop year 1949. 
It was found that protein, sugar, ash, ani the vitamins niacin, 
pantothenic acid, biotin, and riboflavin docreased as the corn 
matured, whereas starch, oil, and the vitamin pyridoxin increased. 
Sugary, which is prosent in relatively largo amounts in corn con- 
taining more than 50 percent moisture, appoars to bo largoly con- 
verted to starch during drying at room temperature, but to a 
lossor oxtent at olovated tomporaturese Compared to drying at 
room tomporature, artificial drying of high-moisture corn at ~ 
tomporatures above 130° F. minimized loss of niacin, but increased 
the loss of pantothenic acid and pyridoxin. Most significant was 
the finding that the composition of corn harvosted with loss than 
40 percent moisture was little affected by the temperaturo of 
drying. 


Flour Milling Industry Aided by New Data on Wheat 


The fact that some wheats do not mill as woll as others is 
woll known to flour millers. Somo Pacific Northwest wheats, such 
as Rox or Brevor varietios, slow up flour production when put 
through the mill. An understanding is nooded of the structural 
and chemical factors within the wheat kernel which determine 
wheth or the varioty has good or poor milling quality. Harly 
detection of a poor milling varicty by microscopic or chomical 
moans would onable the whoat breeder to discard it bofore much 
time and effort aro oxpendeds Present ovaluations of milling 
quality roquiro sufficiont whoat to conduct actual milling trials. 
Furthermore, a knowlodge of factors which affect milling quality 
may allow tho davelopmont of a treatmont to improve the milling 
character of a poor milling wheat which, bocauss of its good 
agronomic charactor, might be popular with farmorse 


A number of whoat varicties, ranging from poor to oxcellent 
in milling behavior, have bson studiod microscopically. ODiffor- 
encos aro sought which parallol difforences in milling qualitios. 
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Work recently completed on soven varioties of white wheat grown in 
tho Pacific Northwost shows that bran thicknoss, previously thought 
to affoct tho caso of milling and the amount of flour obtained, has 
no relationship to thoso factors. Likewise, thickness of cach of 
the difforont layers which mako up tho bran shows no rolation to 

the milling bohaviore The results found thus far indicates that 
factors responsible for milling quality must reside within the 

innor part of tho kernol. Studies arc in progress to find out which 
of tho structural and chomical factors inside the kernel determina 
the milling quality. 


Sugar Content of Sorghum Foddor 


The incroasod uso of sorghum foddor as a wintor feed for 
rango cattlo has focusod attention on its kooping quality, a factor 
which appoars to bo affoctod by tho typo of solubla sugars prosont.s 
Thore is also intorost in the production of sucroso from swoot 
sorghums by boot sugar factorios during thoir off-soasonse In 
cooporation with tho Ft. Hays (Kansas) Exporimont Station, 29 
commorcial variotics and now strains of foddor sorghums woro analyzod. 
Tho amount of reducing sugar rangod from 169 to 26.9 porcent and 
the total sugar from 5.2 to 53.9 porcont on a dry basis. Roducing 
sugar constitutod from 18.5 to 78.6 percent of tho total SUZALe 
Although tho kecoping quality of sorghum foddor for food is favorod 
by a low sucroso content, production of Sugar from sorghum quito 
obviously roquiros a high sucrose contonte The variation in sugar 
composition of the variotios analyzed Suggosts that suitable 
variotios might bo dovelopod for cithor purposc. 


Transparent Jrapping Material Obtained ixperimentally from Starch 
por imonta tty irom otarca 


The supply of transparont films for packaging of foods and . 
othor solected itoms for rotail tredo has steadily fallon behind 
doman de , . 


_ A mothod has been dovoloped for tho laboratory preparation of 
a now type of solf-supporting, transparont film from amyloso, a 
constitucnt of the common starchos. The dry tonsilo strongth, 
flexibility, toar rosistance, and bursting strength of tha high- 
quality amylose film aro comparablo to thosc of prosont commercial 
packaging and wrapping films. . An outstanding charactoristic of 
amyloso film is its digostibility by tho body. This special 
proporty suggosts usos in tho food packaging and pharmacoutical 
industrios, and cooporative studios with food processors on adap- 
tion of film to packaging of food aro in progross. 


Amylose film can bo plasticized, and othor modifiors or 
additivos can be incorporated in the film to adapt it to spocial 
usos. Colorful films for docorative purposos can be obtained by 
addition of dyos. Coating of objocts with amylose film can also 
bs accomplishod by spraying or dip-coating tochniquos. 
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Industrial application of amyloss films can bo oxpoctod if 
aconomical mothods aro found for obtaining amyloso, oithor by 
improvomont of procodures for fractionation of coroal starchos, or 
by obtaining starches of high amylose contont from spocial plant 
variotias othor than thoso now growne 


Improved Acotatos of Starch and Othcr Carbohydratos Dovelopod 


A modification of a previously known mothod for acotylating 
carbohydrates has boon devaloped for starch, emylosa, amylopoctin, 
and dextran, a vorsatilo polymer of glucose ».roduced by certain 
bactsoria. This new procodurs overcomes undesirable breakdown 
of products during the roaction and produces good yields of acetate 
derivatives vith groatly improved properties. The practical and 
useful solubility charactoristics of the new acotato derivatives 
have not boon obtained herctoforso. Acotates of the starch fractions, 
amyloso and amylopectin, mids by the now procedure, are solublo not 
only in halogenated hydrocarbons but also in acetone, a proforrad 
and low-cost solvent. Doxtran acotatas sre complotely solublo in 
halogenatod solvents. 


In’ contrast to collulose acetate, important in tho manufac- 
ture of acetate rayon, non-flammeble film, and plastics, the aco- 
tates of starch, starch fractions, and dextran have had restrictod 
uscfulnoss in industry and rosearch because of inadoquate methods 
of preparntion, degradation of the product during preparation, and 
insolubility of the acotates in low-cost, commorcially availablo 
solvantse 


The new oxpsrimontal mothod of carbohydrata acetylation, 
which is uniquely effective because of the use of the commercially 
obtainable chemical, formamido, makos tha prospects mors favorablo 
for developing uses for acctatos of starch, amylose, amylopectin, 
and doxtran similar to thoso of collulosa acetate. 


Doxtran as a Blood Plasma Substituto 


Within the last fow yoars accolerating intecrost has beon 
manifostod in tho U.S, in dextran, « gum-liko polymor obtained by 
action of certain organisms on sucrose, as a source of material 
suitable for maintaining circulstory volume vhen blood or bleod 
plasma sithor wore not availabls or wore in insufficient supply. 
It is not forescoable that, undor prosent mothods cf collection 
and storage, there cculd be adequate amounts of wnole blood or 
blood plasma stockpiled to meot the hoavy requirements of mass 
ceasualtios from shock, burn, and homorrhage.: Some roplacomont or 
substitute matorial for blood and blood plasma is a nocassity to 
insure treatment in the ovent of an all-out modorn war. 


Much fundamental biological, chomical, and cnginocring data 
arc neoded to put tho proparation and use of dextran on an 
intolligent and sciontific basis. For the first time, a compro- 
hansive survoy is boing made of tha types of doxtran produced by 


ae 


a large varicty of bacteria. Tho primary objoctivo of tho survoy 
is to find microorganisms which can produce a dextran having 
espocially favorablo charactoristics. Approximately 200 doxtran 
proparations havo beon isole tod at the Northern Laboratory from 
dextrans obtained from the fermontaticn ronctions of about 70 
ditferent organisms. Evidenco colloctod thus far in tho survoy 

is forming tho basis for soloction of doxtrans of widely difforont 
chemical structuro. Tho objoct is to dotormine the most satisfactory 
ray matorial for the production of a fraction of partially dopoly- 
morizod doxtran having a molccular structuro and molecular sizo 
suitablo for tha preperation of a blood plasma oxtondor solution. 
Additional strains of microorganisms in this Laboratory's Culturo 
Collection which ara bolioved to be potontial doxtran producers 
ars boing scroonade 


The doxtrans are difforentiatod and charactorized on tho 
basis of solubility, stringinsss or aglasticity of the gum, typo of 
turbidity or fluorosconce of aquecus solutions, and decree of 
branching as indicated by oxidation with sodium motapcriodata. 
Dextrans have boon obtained which differ widely in thosa charactor- 
istics and also in the combination of the charactoristics showne 
To determine whother difforont doxtran typos can bo obtained from 
ono strain of organism by varietion in culture conditions, dextran 
from some organisms has boon produced under as many as nino diffoer- 
ent conditions of modium and acration. Tontative conclusion is 
that tho doxtran is charactoristic of the organism producing. it 
but can be changod by tho variation of culturing conditions. 


In tho production of dextran, it has beon found possibla 
to uso low-cost substrato metorials in tho whole culture method 
omploycd in the laboratory, and also to produco dextran in pilot- 
plant cquipment. Also, a moans. hay boon devolopsd for producing 
coll-frao doxtran-synthosizing onazymos, an important stop whore 
us: of doxtran as a blood plasma oxtendor roquiros minimal con- 
tamination by bactorial particlos and sorologically activo protoins. 


Initial studios havo boon mado ana mothods devoloped for 
tho partial depolymerization of bactorinl dextran by acid hydrolysis 
into a molecular sizo suitablo for intravenous injoction. Prclim- 
inery investigations also havo boon mado on the partial dopoly- 
merization by physical moans in an attempt to discover improved 
mothods for obtaining proferred moleculer structuro for clinical 
studye 


An improvod method for the dotermination of dextran by tho an- 
throno color reaction has: boon dovelopod to follow morc rapidly 
and accuratsly thoso phases of tho dextran projoct concerning 
fractionation, purification, and molocular woight detorminations. 
Molecular woight is an inportant factor in dotormining tho suitabil- 
ity of a dextran as a plasma supplomont, for it is diroctly rclatod 
to the colloid osmotic prossuro and tho rotontion of thse dextran 
in tho circulator y systom. Although thero is no clinical evidence 
concorning tho offact of molecular sizo and shaps ag indepondont 
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of molecular weight, theso proportios may also bo important. In 
tha presont investigation of doxtrans producod by difforont 
microorganisms and of fractions from-tho dogradation of doxtrans, 
thoso molecular proportios have been moasurod by light-scattoring, 
osmotic prossuro, and viscomotric mothods.e 


Analysis of Complex Sugar Mixturos Now Possible 


— So emetee n e t camee  nt A Se At NN FL a ——— 


Asa rosult of the Labcratory's work on tho dovclopment and 
uso of now papor chromatography tochniquos, both qualitativo and 
quantitative analysas of complox mixturos of sugars now can be 
carrisd out rapidly and accuratoly. A fow drops of tho sugar 
solution sufficos for an analysis. The chomical treatmont of 
carbohydratos ofton rasults in a complox mixturs of sugars, tho 
analysis of which is vory timo consuming or oven impossiblo. 

Many such analytical difficultios havo now bsen ovorcomo with the 
new chromatographic techniquose 


Thess advances aro particulerly significant and valuablo in 
the study of such problems‘es the conversion of corn starch to 
corn sirup and corn sugar, tho breakdown of starch by onzymas for 
formentrtion, the proparation and purification of nov sugars, the 
detorminetion of the naturo of the carbohydrates in plant materials 
and products of microbiological origin, and the brcakdown of high 
molecular weight dextrans to produce fractions suitable for blood 
plasma oxtondars. Theso now developments in paper chromatography 
of carbohydratos alroady have proven indispensable in soveral 
problems of the Laboratory. 


Formontation Procoss Developed for Making Itaconic Acid 


en ee, 


— 


—— 


Pilot-plant studios or a process for meking itaconic acid 
by a fermontation mothod, developed in the laboratory, have 
astablishod proliminary costs for this product which has potantial 
use in plastics for industrial and military purposss. According 
to the preliminary ostimatc, based on current price levels, 
itaconic acid may bo produced and recoverod by the procoss for 
27 cents psr pound in a plant. producing 3 million pounds annually. 
At this production cost, itaconic acid could compoto sconomically 
with a variety of dibasic acids, such as maloic and fumorice 
Kistors of itaconic acid could competo oconomically with methacry- 
inte esters, with which they would most probably be compoundod 
for the production of plastics. 


Although itaconic acid is not an important product in 
commerce at present, its proporties are such thot, if availablo 
at a reasonablo cost, it could bo used in larga quantitics in 
producing floxiblo, strong, transparent plastics as arc neodod 
for fabricating nosos, domsus, turrets, and windows of military 
aircraft and for optical instrumonts for military oouipmont. 
Excellent transparont plastics of the thermoplastic type can be 
made by tho copolymerigation of itaconic acid esters with 


-80- 


methacrylate estors, vinyl chlorids, or acrylonitrile. The rosult- 
ing plastics possess higher ilexural and impact strengths than those 
made without itaconic, estors. 


New Foermoantation Mathod for Production of Vitamin B12 


A ee 


An incroased yiold in tho production of tho important animal 
food factor, vitamin B12, by formontation has bsen obtained with 
a new microorganism. Noteworthy, also, is the canacity of this 
organism (Streptomycos olivaceus) to produco an unidoantifiod 
antibiotic substance simultaneously with vitamin By9- Foeding 
trials with poultry showod the preparation to supply tho vitamin 
By9 needs plus -n additional growth stimulation believed to bo duo 
to the antibiotic substance. Under a roscarch contract, the 
wichigan Agricultural Experimont Station will conduct furthor 
feed trials on theso materials. 


A feature of this deep-tank fermentation is a relativoly 
Simple and inexponsivo modium composed of minoral salts, carbo- 
hydrato, and a matorial supplying nitrogen, such as soyboan, 
cottonseed, or pcanut oil moal, distillors' solubles, or mycolium 
from tho penicillin fermentation. 


Although vitamin By5 is recevercd as a byproduct of tho 
fermontation production of such antibiotics as aurocomycin and 
stroptomycin, thers is still nood for its large-scalo production 
to supply the pharmacoutical and animal feod noads. Culture 
medium and conditions developed in tho laboratory wera found 
to give good yiolds in trials with large-scale, conventional 
oquipmont. At least two companics wore immediately successful 
in the use of the now process for quantity production of vitamin 
B12, and othor compenies aro seriously intorostod in tho procoss. 


Zymonic Acid, A New Product from Yoasts 
TS eS ES eT ere nee presente 


The romarkable synthetic povers of the molds and bectorin 
have boen amply demonstrated tnroughout the years by the isolation 
of soores of motabolic products such ns acids, alcohols, kotonos, 
antibiotics, and vitamins. The abilities of the yoasts in this 
rogard, however, havo rocaivod rolatively scant consideration ox- 
capt for tho well-studied alcchol fermentation. As part of a 
soarch for industrially useful termentation products, an offort 
has boon mado to fill partially this gap in our knowledge by sur- 
veying in aerated culturo about 120 species of yeast from 24 
diffcront ganora, This study hns resulted in the isolation of a 
new acid to which the name of "Zymoni¢c Acid” has bean assignod. 
Chemically it is known as 3, 5-dikoto,4-mothyl, totrahydrofuroic 
acid, It is produced by three diffceront species of yeast from 
widoly difforont genera which suggosts that tho acid may bo of 
fundamental importance in tho breakdown of sugars by yeasts. 
Zymonic acid bolongs to tho class of unstable compounds knoyn as 
the B-keto acids which figure prominently as postulntod intermediates 
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in the degradation of sugars by othor microorganisms, plants, and 
animalse Hence, tho actual isolation of such an acid may help in 
astablishing with more certainty the mechanism whereby living 
things dorive their enorgy from sugarse Also indicated is tho 
possibility that more new chemicals may yot bo discovorod among 
the products of metabolism of yoasts and other microorganismse 


Aidcohol in Motor Fuol Has No Adverse Effect 
on Premium-Grado Lubricating Oils 


Studies on tho use of alcohol as a motor fuel in intornal 
combustion onginos have takon into account tho possibility that 
alcohol, cither blondod with the gasoline fuel or injected as an 
alcohol-water mixture into tho intake manifold of an engino oporat- 
ing on gasolino, might havo a detrimental offoct on "“additivos" 
(antioxidants, corrosion inhibitors) in tho premium-typo lubri- 
cating oils rocommondod for uso in most passengor carse 


Some outstanding results wero obtained in tosts mado undor 
resoarch contract by tho Armour Rosearch Foundstion which showod 
that undor ordinary driving conditions, alcohol-wator injoction 
roduced the loss of weight in tho test bearings, ono of tho several 
criteria usod in judging tho porformanco of tho lubricating oil used. 


During some of tha toast runs, it was observed that sludgo 
deposits showed a tendency to incroase with the uso of alcohol 
injoction. No severe sludging occurred, however, in any instanco. 

Within limits of the investigation, it was shown that injoc- 
tion does not interfero with the action of lubricating oil addi- 
tives but actually way improve their offoctivenoss in somo respocts. 


OILSHED UTILIZATION INVESTIGATIONS 


New Microanalytical Mothods 
SLL A Ne CLI I CA i ee pete —— 


Two nov microanalytical mothods havo boon developed, ono for 

tha dotormination of tho saponification equivalent of samples in 

the rango of 0.05 millicquivalont, and tho other for the detormina- 
tion of nitrogon in nitrile compounds. Tho first mothod permit s 

he analysis +f small samples, such as ara eveilable from tho Craig 
countercurrent distribution apparatus, and has tho furthsr advantage 
thet it is applicable te volatile estors which could not ba analyzod 
by provious micro mothods. 


In developing tho second mothod, it was domonstratod that tho 
ordinary Kjeldahl procoduroe for nitrogon could be appliod to 
nitriles without the preliminary reducing troatment involved in 
accapted methods, Examination of the litoraturc rovoalod thrt the 
original usc of the reducing trontmont was on a nitrile which also 
contained a nitroso group. I% would scom thet tho roduction Was 
intendod for tho nitroso group and that its application to nitrilos 
as a class was carried into lator publications without critical 
consideration. Hlimination of the roducing protroatmont docroascd 
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tho timo and work required for the determination of nitrile nitro- 
gen in cyano dorivatives of amino acids prcparod in this Laboratory. 


Composition of Soybcan Phospha tides 


In studies on the liquid-liquil frectionation. of soyboan 
phospha tides, it was found that alcoholic washing of tha phospha- 
tides reducos thoir sugar contunt substantiolly. Tho rosidual 
sugar appoars to bo chemically bound to tho hexano-sclublo 
phosphoinositide. Studies on the use of the sugar-froo phospha- 
tidos as san inactivator of motals during tho doodorization of 
soyboan oil ‘showod that tho discoloration of the oil caused by 
the phosple tides was not reducod. Cadmium-procipiteted lecithin 
gave only a slight discoloration, indicating that tho phos- 
phoinositido or cophalin fractions wero responsible for tho 
darkoninge It appears likely that tho browning and discoloration 
of phosphetides is an aldchydo-amine reaction and that sugars 
may not be involvod. 


Purified fractions of soybean and corn phosphatidos wora 
evalurted for uso in the intravenous feeding of oil emulsions by 
an otiical pharmacoutical companye Thoy roportad that all fractions 
when incubatod for 1 month developed toxicity to mice whon injoctod 
intravenously. This observation of toxicity on incubation has 
boen common to all provious samplos of soybean "“locithin" or fractions 
thoroof. It eppoars that all fractions of soybean "locithin" will s 
develop toxicity for intravenous injootions. 


The "frea" sugars prasent in soybean "locithin" have boon e 
identified as sucroso, roffinose, and stachyoso in relative 
amounts of 7, 1, and 6. Upon removal of the sugers by alcoholic 
washing, phosphoinositides which are combinod with sugars are 
obtained by solvent fractionation. Those sugar-containing phos- 
phatides ars concantratad in the hexane-soluble fraction. 
Galactoss and arabinose are the sugars combinod with this fraction. 


Soybean Lecithin Chomically Modif iod 


Chemical modification of commercial soyboan lecithin has 
beon accomplished at the Northern Laboratory. Reaction of lecithin 
with isocyanatos has given products varying in physical form from 
viscous liquids through soft «nd hard waxcs to hard, brittle, 
resin-liks solids, doponding on the typo and amount of isocyanate 
employe de 


A waxy, semi-brittle product was prepared on a pilot-plant 
scalo by reacting lecithin with phenyl isocyanate. In contrast 
to tha unmodified lecithin, it formed with comparative oasa water 
susponsions which havo reduced surface tonsion and impro ved. 
Stability to microbial action. Upon requost, this product has 
bean suppliod for evaluation to potential users, such as manu- 
facturers of printing inks and floor waxes. 
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Dilinoloic Acid--A New Chemical from Vegetable Oils 


Now Producad Cormureinlly 


ee ee 


Dilinoloic acid ("dimor acid"), a dibasic, unsaturated fat 
acid dorivod from soybean and other vogotablo oils, is now in 
commercial production by a now procoss. Manufacture of this new 
chomical, which has ‘a potentially widespread industrial uso, was 
stimulated by pioneoring resaarch on this matorial et the 
Northern Laboratory and by continued cooperstive resoarch which 
has been carried on betwoon this Laboratory and chonical 
indus tric Se 


Dimor acid has bean studied oxtensively at the Northorn 
Laboratory for potential use as an industrial chomicale Ina 
series of technical papors on tho utilization ond properties of 
dimer acid, issued by the Laboratory during 1942 +o 194°, inforn- 
ation was given on how industry could use the acid for upgrading 
drying oils and for manufacturing rubbor roplacoments, polyamide 
resins, viscosity-index improvors, and synthotic rubberse Tho 
polyamide rosin "Norslac," which was dovoloped at the Northern 
Laboratory from soyboan oil, was discussed in the 1945 and 1948 
roports. 


~During World War II, industrial companios undortook pro duc- 
tion of rubbcor replacements and polyamide rosins from dimor acid, 
and commorcial utilization of those products was achiovod. Nooed 
for rubber replecemonts became less urgent with the succoss of 
the synthetic rubbor program, but commercial manufacture of poly- 
amide resins has continued becauso of the demand for this natorial 
as a moisture-proofing and hoat-sealing agent, pirticularly for 
glassino wrappers for candy bars and cthor food products. Ra- 
cently a more oxtondod use of dimer acids in drying oils and 
protoctive coatings is indicated bocauso of tho roduced quantity 
of tung oil availablo for domastic usa. 


In consequonce of the increasing interest in aivor acid, 
so largely stimulated by the work of the Northern Laboratory, one 
company investigated bottor methods of producing the acid. A 
successful process was doveloped and dimor acid is now availablo 
in commercial quantitiose 


Modification of Soybean Oil with Mono- and Polyf uncti onal 
Organic Chlorides for Lubricants 


Pure compounds aro boing proparod to study tha viscosity 
characteristics of the 18 carbon acid and how it may be modified 
to obtain high viscosity indicos as well as low pour pointse 


It was found that alkali dohydrochlorination of mothoxy- 
chlorostcarates removed 90-98 porcont of the chlorino to produce 
kotostearic acid and a product which hed the properties of a 
mothoxyoctadeconoic acid. Tho yields of ketostearic acid fron 
oleic acid woro 61 or more porcent with reminder prosumably 
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boing a mixturo of mothoxyoctadeconoic ncids. From olaidic acid, 
lowor yiolds of kotostoaric acid wore obtainod and presumably 
moro octadoconoic acid. Sinco modificntion of the 18 carbon 
chain with methoxy or othor alkoxy group appears to bo important 
to obtain good low-temperature characteristics for lubricants, 
thesa observations on oloic and eclaidic my h-ve considorable 
importamco when further data become available. 


Linolonic Acid is a Cause of Undesirable Flavors in Soybean Oil 


Studios at the Northern Laboratory havo shown that linolenic 
acid is « flaver instabls component of soybean oil. It had boon 
domonstratod oxporincntally thet the flavors poculiar to aged soy- 
bean oil could be imparted to tho othorwiso flavor-stablo cotton- 
sood oil by intorestorifying or introducing linolonic acid into 
cot tonsoad oil. 


Further confirmation of the major part which linolonic 
acid plays in causing tho undosirable flevors has now boon obtainod. 
Some of tho volatile flavor principles isolatod and identified 
by the University of Pittsburgh (contract rasvarch) have boon 
found to bo formod by storing linolenic acid ostors in tho prasenco 
of oxygon. Moroover, studics of the oxidation of linolonic acid 
asters havo denonstratod that i+ oxidizos dif fcrently from tho 
ostors of cottonscod oil. Cloavago of thu linolenic acid molo- 
culos to. give volatilo flavor principlos occurs at tho vory carly 
stagos of storago. This stands in contrast to tho much lator 
occurronce of those chamicel reactions in ostors of flavor-stablo 
oils. Tho apparent difforones in roaction mochanisnm for linolonic 
acid osters may account for the differonco in flavor stability of 
soybean and cottonssed oils. This additionel proof of the impor- 
tance of linolenic acid to flavor stability will assist in do- 
vising means to utilizo moro soybcan oil and its products in 
foods. 


Corn acid Stabilizos tho Flavor of Soybean Oil 
nt enna ee OF OY O9AN VIL. 


Phytic acid is the most recent and promising compound dis- 
covered at tho Northern Laboratory for stabilizing soyboan oil. 
Phytin, the calcium and magnosium srlt of phytic acid, is prosont 
in many of cur foods, particularly tho corcal grains. It is 
cormorcially evailabloe from the corn wet milling industry whero 
it occurs as --component of tho stoop wator. Liko citric acid 
(discussed in provious roports) and sorbitol, both of which have 
boen advocated by this Laboratory and widoly accoptod by tho 
soyboan oil industry, phytic acid stabilizos soybean oil by virtuo 
of its ability to inactivate naturally occurring and contaminat- 
ing trace notals. Tho motals, principally iron and copper, when 
uncombinod, start or accalorato the oxidative doterior ation of 
tho oil and spood tho development of undosirablo flavors and odorse 
Phytic acid, howevor, has a distinct advantage ovor citric acid, 
sorbitol, and rslated compounds. Whan this acid is addod at tho 
boginning of the doodorization step in rofining so yboan Odd, cits 
capacity to counteract the injurious offect of metals prosont 
in the oil is ovidont, not only during dcodorization, but also 
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throughout tho subsoquont storage life of tho oil, Pilot-plent 
studies and somi-commorcial trials indiceto thet phytic acid addod 
to tho doodorizar at a rato of 1.5 to 3.0 ouncos por ton of oil 
givos doodorized oils of initially hich flavor quality and of 
improved stability during storage. If thorough tasting proves that 
phytic ocid as a stebilisor for soybean oi] hrs no harmful offoct 
on tho. consumcr, it can also be usod to advantave in improving tha 
quality of hydrogonatod shortonings made from the oil end used in 
bakod goods, candias, and other foodse Tho "shelf lifo" or storage 
lifs of such products might bo incroasod by using tho improved 
soyvoan oil products, and thoss foods, thoreforu, would "koop" 
bottor in the. grecery and in tho pantry. Also, military rations 
might be inproved b- making it possiblo to includo more of the 

high onorgy fats and oils that soldiors want and nood but that aro 
likoly to davolop undosirablo flavors unloss tho oil is stabilizod. 


Soy Fioun. Inprovod. for, Foreign, Use 

Tho uso of soyflour in bread has boen urged for Buropcan 
countrios during tho past.sovoral yoars bocauso of tho noed for 
moro protoin in their diets. Its uso there, however, presents 
probloms differont from thoso in the United Statos. Buropeans uso 
long-oxtraction whoat flours of rathor low protein contont and 
much of thoir brcad is made without sugar or shortoninge In Grocco, 
for oxamplo, flour of 90-porcont oxtraction is used and novor any 
Sugar or shortgninge iAttompts by Grook bakorios to uso soyflour in 
broad wero so unsatisfactory that in ono yoar loss than 10 percont 
of thoir allotment of soyflour was usod. 


A series of experiments conducted at the Northern Laboratory 
on Greek-type bread showed that oxidizing agents such as potassium 
bromate--an approved bread ingredient--were of major importance when 
fortifying high extraction flours with soyflour. ‘hen 5 percent of 
soyflour was used without oxidizing agents, the bread was very 
inferior. The volume of the loaf, which is normally low compared 
with that of bread in the United States, was reduced to two-thirds 
of its original volume; thus the bread became unappetizing even to 
people accustomed to heavy bread. I+ was found that on addition of 
the correct amount of potassium bromate, the loaf volume became 
normal and other undesirable characteristics disappeared. Howevar, 
it was evident that because of the crude working conditions and tho 
small size of the Greek bakeries, the bakers would be unable by them- 
selves to use the oxidizing agents. Hence, it was suggested to the 
Economic Cooperation Administration that the correct amount of 
potassium bromato be added to the soyflour at tho time of its manu- 
facturos Through the cooperation of the soyflour industry of the 
United States, a quantity of soyflour was manufactured and the 
oxidizing agent was added at the specifiod level. One thousand tons 
of this bromated soyflour wore purchasod by ECA and shippod to 
(Grecce for trial thoro,. 
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- Development on a Pilot-Plant Scale of a Solvent Extraction 
Process for tho Recovory of Gil and Meal from Safflowor Seed 


Experimental tosts havo been made in the pilot-plant equipment 
on the oxtraction of safflowor prosscako.e A quantity of presscako 
producod in a small screw pross at the Univorsity of Nobraska and 
containing about 8.6 porcont of oil on a moisturo-froo basis was 
obtainod for the oxporimontal work. A sorios of oxporimental runs 
was mado in tho pilot-plant equipment in which tho solvent was 
roducod from an initial value of 1.0 down to 0.45 parts por part of 
prosscako on a moisture-froo basis. In viow of tho excellent results 
obtainod, a tost was made with prosseako which was ground in an 
attrition mill but not flakod. The oxtraction progrossod satis- 
factorily, tho avorage rosiduai oil contont of tha oxtractod cako 
was low, and tho miscolla contained only a sinall quantity of "fines," 


Studios woro mado on thé dovolopmont of a suitablo method for 
the preparation of whole safflowor saad to bo used in the solvont 
oxtraction stop, and various typos of mills were tostod. An Abbo 
mill containing stationary blados and a sot of cutting blades mounted 
on a rotor appoarod most promising. Tho hulls aro cloanly cut into 
smallor fragments, and little oil is oxuded during tho oporation. 

It is nocassary, howover, to uso sharp knives and to cloan tho mill 
rogularly.. Good results wore obtained at a moisturo lovol of 9 to 
10 porcont, and tho cutting action knocks tho moat particlos free 
from tho hulls. A portion of tho hulls can be removed by aspiration, 
if dosirod. 


SUGAR AND SPECTAL PLANTS UTILIZATION INVESTIGATIONS 


A eT ie ashe 


by Now Submergod Formentation Method 


Tho dosirability of a satisfactory doop-tank feormontation 
procoss to produco citric acid is widely recognized. This important 
food and beverage acid, produced in quantities ameunting to about 
35 million pounds por yoar, is now mado by fermontation of boot or a 
mixturo of beot and cane molasses solutions in shallow pans. To 
dato, no submorged procoss has baen roported wherehy chcaap raw 
materials can be utilizod without oxpensive preliminary purification 
to romove the traces of iron and manganaso which rotard the formentation. 


It was discovorod at the Northorn Laboratory that addition of 
mothanol to submorgod shaker-flask cultures in which cornstarch, 
finely ground corn, commorcial glucose, or blackstrap molasses wore 
boing fuermonted to citric acid, gavo incroasod yields ranging from 
three- to twelve-fold. The fact that the yields of acid.from the 
various lots of blackstrap molasses used were essentially the seme 
as those obtained from commercial glucose indicates the suitability 
of the cheaper carbohydrate as raw material. Several commercial 
companies are planning to try out this methanol procedure. 


-87-— 


AGRICULTURAL RESIDUES UTILIZATION INVUSTIGATIONS 


Fine Papers and Newsprint Made Experimentally from Wheat Straw 


Advancing prices of wood pulp and shortage of newsprint have 
stimulated interest in fine straw pulpe In cooperation with a West 
Coast paper company and the Forest Products Laboratory, a geries of 
fine papers (book, magazine, writing, and waxing) and newsprint was 
made containing 20 to 50 percent pulp from either Pacific Northwest 
or Illinois wheat straws. All of the papers containing straw had 
better formation, strength and surfaee characteristics than did tho 
all-wood pulps. The results of these paper mill runs were so suc- 
cessful that the paper company expects to do further work in its own 
plant with the hope of using straw as a blend to improve certain of 
its present wood pulps. 


In thess experimental paper runs, opportunity was also afforded 
to try out the idea advanced by the Northern Laboratory that news- 
print could be manufactured from de-inked waste newsprint and a 
certain proportion of fine bloached straw pulp. For this purpose 
unprinted waste newsprint was repulped and mixed with 20 percent 
bleached straw pulp. Tho paper proved to be superior to standard 
newsprint in color, strength, and surface characteristics. It sooms 
practical, thorefore, to give consideration to relieving the shortage 
of nowsprint by producing fine straw pulp and blending this with 
de~inked, repulped waste newsprint. 


Process Devolopod for Making Boxboard from Straw to 
Roplaco Wood Venoor in Wiro-Bound Shipping Containers 
rr epee eae ae PINE VYontainers 


Approximately 1.5 billion square feot of wood voneer is used 
annually in wire-bound shipping containers. Such containers require 
only about half as much lumber as the all-wood cases and their use 
results in a savings not only in lumber but also in freight costse 
Uses for wood veneer have been increasing rapidly during the past 
few years which has resulted in increases in prices and a shorter 
supply of veneer for the manufacture of shipping containers. 


In cooperation with a leading manufacturer of box-making 
machinery, a process has been discovered for making boxboard from 
strawe Boxes made from this board, edged with metal, and oxhaust-~ 
ively tested ina packaging laboratory, proved equal and in some 
respects superior to similar boxes made from wood veneer. Industry 
is considering installation of a mill to make straw boxboard to 
supplement the supply of increasingly expensive wood veneer boxeSe 
Wire-bound shipping containers represent a potential outlet for 
about 800,000 tons of straw por yeare 


Estimates have boen mado by a prominent enginooring company 
on the costs of constructing a plant to produce 123,5 tons of straw 
boxboard per day and on the costs of board manufactures. Plant 
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construction costs were astimated to be $3,875, 660; direct daily 
production costs, ‘37.40 por ton; and indirect costs, $12.05 per 
tone Allowing 10 percent for variables, the total manufacturing 
cost was ostimated at $54.40 per ton: Based on a price in Decomber 
1950 of $110 per 1,000 board feet for voneor feosb. Southern Mills, 
it was estimated that tho straw boxboard, including metal odging, 
could be manufactured and sold in competition with voneer at a. 

26 percent profit before Federal income taxos. Voneor was priced 
in February 1951 at $120 to $140 por 1,000 board foot. 


Now Chomicals Mada from Corncobs and Othor Residues 

Furfural, a compound mada largoly from corncobs, has found ° 
its chief uses in refining lubricating oils and as a raw material 
for nylon production. 


; Laboratory studies have shown that th, simple reaction products 
of furfural with acetaldehyde and with acetone can be converted 

by troatmont with hydrogen and.water. into water-soluble trihydroxy 
compounds resembling glycorine in many of thoir chemical and 
physical propertiss. Treatment of these glycorine-like products 
with fatty acids yieldad.a series of new compounds which are 
glyceride-like osters. . These ostors have properties which indicate 
that thoy my find uscs as synthetic lubricants for aircraft 
instruments, as high-quality plasticizers for vinyl and celluloses 
acotate films, or as components of hydraulic fluids for automo- 
bilss and airplanes. In addition, as coproducts with these 
trihydroxy compounds, tho hydrogenation process as applicd to 
furfural condonsation products produces cyclic oethor-substituted 
alcohols which appear to bo promising intermediates for tha 
Synthesis of now solvonts, plasticizers, and, Lubricants. 


By variation and control of hydrogenation conditions, it has 
been shown possibile to convert the throe simplo condensation 
products of furfural with acotaldchyde and with acetone into 19 
diffcront chemical compounds, Proparation of dorivativos and 
furthor procossing roactions can casily. rosult in the synthosis 
of hundreds of new chomicals basically dorived from agricultural 
residuos via furfural. . 


Grinding Studios. on Cornecbs and Nut Shells 
a a NU enetis 
The ine roasing importance of processing cornsobs for 

industrial purposos is shown by the increased domand for cob pro- 
ducts by the consuming industrics and in the growing list of cob 
Processors. Tho Laboratory is called upon almost continuously to 
provide assistanco to procossors and cansumers. As a rosult of 
this cooporativa action, the quality of the commercial corncob 
products has bcen improvod with benofit.to both tho procossor and 
tho consumor. Merchandising offorts of some processors havo 
finally resulted in salos of all tho products of grinding. Soap 
manufacturers and compounders and molders of hard rubber products 
uso substantial quantitics of corneob meal and flour, herotofore 
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slow-moving itoms, at processing plants. Studies on storod- 
grain protoctant dusts havo shown that many agricultural residuos 
when properly processed are suitable for this purpose. Corncob 
flour is rocoiving considorablo attention by ono insocticido 
manufacturor who contemplates a possible domand of 5,000 tons 

of the flour for tho yoar 1951, 


As @ result of this Laboratory's activity in this fiela and 
the growing demand for ground agricultural residues, principally 
corncobs, the number of known processors or grinding plants has 
increasod to 19 for corncobs and 5 for shells of nuts and fruit 
pits. Twelve of the cob plants are processing for industrial 
“purposes, while the remaindor arc grinding for egricultural 
applications. Two cob processing plants are reported under con- 
struction and two additional cob plants and ono nut shell pro- 
cassing plant ara boing given serious consideration. 


Better Utilization of Sugercano Residuo Possiblo 
nee ane HUG FOS sible 


Bagasse (tho rasiduc loft aftor Ssquoezing tha juice from 
Sugarcano) and blackstrap molassos 2re tho cane sugar industry's 
prim. ry byproducts, noithor of which is being used to the fullest 
advantage. Bagassa is comonly burned as fuel in tho mill to 
gonerate stoam, although much of it is burned simply to dispose 
of it. Several sugar mills in the Unitod Stsatas balo Ingasso and soll 
it to manufacturors of insulating board. A few mills convort 
the bagasse into mulch and chickon littor, Blackstrap molassos 
has not found a stable market price for yoars. Although its uso 
for livestock foading is increasing, its prico has boon basod on 
the alechol markot,. ) 


A new wet mechanical mathod has boen doveloped for separat ~ 
ing fibors completely from the pith as the bagasso comes from 
the cano mill. Both pith and fibor ara then dried. When tho 
pith-frea bagasse obtained by the now mothod is chemically 
pulped, it yiolds a Suporior matorial for making papor--an 
espocially significant discovery in viow of tho serious pulp 
shortage which is devoloping in the United Statos. Tha absorbent 
pith, mixed with byproduct molasses, will make tho molasses a 
more acceptablo feed ingrediont. Tho Laboratory's oxpori- 
ments so far completed have aroused much industrial interost 
bocause they indicate that Operation of this mothod might possibly 
give the sugar mill an additional profit of nearly 91 por ton of 
cano processcd. 
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BIOLOGICALLY ACTIVE COMPOUNDS DIVISION 
Beltsville, Maryland 
Thomas D, Fontaine, Head 


BASIC INVESTIGATIONS IN THE CHEMISTRY OF AGRICULTURAL PRODUCTS 


Tomatidine, a new biologically active compound isolated from tomato 
plants, has been characterized.as a new steroidal secondary amine. A 
potentially useful sterol, /A\~°-allopregnen-3 (3)~o1-20-one, has been obtain- 
ed by the chemical degradation of tomatidine. Thus, tomato plants have 
become a potentially important domestic source of a starting material 
which may be useful in the production of sex hormones and cortisone. 


Two types of plant-growth regulators have been synthesized - namely, 
quaternary ammonium carbamates, and 2,4-dichlorophenoxyacetyl derivatives 
of DL, lL, and D amino acids. These and other compounds have been tested 
for growth regulating activity, in cooperation with the Bureau of Plant 
Industry, Soils and Agricultural Engineering. . 


Analogs of the new plant-growth regulator "Ammo 1618" (2-isopropyl-4- 
dimethylamino—5-methylphenyl 1-piperidinecarboxvlate methyl chloride) have 
been prepared, ‘These compounds have been found to be active against Red 
Kidney bean, sunflower, tobacco, lettuce, calliopsis, and ageratum. The 
e-isopropyl group and the l-piperidinecarboxylate ester group can be re- 
placed by the tertiary-butyl group and by the dimethyl or. diethylcarbamate 
ester groups, respectively, without. an appreciable change in activity. 


The activity of the 2,4-dichlorophenoxyacetyl-Dl~amino acids varied 
from 14 to 106 per cent of that of 2,4-dichlorophenoxyacetic acid (2,4-D) 
when compared on an equimolar basis and expressed in terms of reduction of 
growth of bean plants. In order to establish the significance of these 
results, the 2,4-dichlorophenoxyacetyl derivatives of the optically active 
isomers of ten amino acids (D and L forms) were made and tests are now be~ 
ing conducted to determine the structural specificity of these compounds. 


PRODUCTION OF PLANT-GROWTH REGULATING COMPOUNDS FROM 
AGRICULTURAL SOURCES; Rif:a-272 


Corn pollen, distillers! solubles, and immature beans have been found 
to contain plant-growth regulating compounds. Indoleacetic acid has been 
identified in extracts prepared from each source, but this compound accounts 
for only a portion of the observed activity of purified fractions. Results 
obtained thus far show that at least one additional plant-growth regulator 
is present in each source material. From the standpoint of plant response 
and chemical and physical tests, these unidentified plant-growth regulators 
differ from one another in chemical composition and action in the plant. 
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PRODUCTION OF ANTIBIOTICS FROM AGRICULTURAL SOURCES; RM:a=145 


Investigations into the nature of the substances in grapefruit peel 
responsible for its antifungal activity has resulted in the isolation of 
four compounds, two of which exhibit antibiotic activity. A large quantity 
of dried grapefruit peel, which is a commercial by-product of the citrus 
industry, has been extracted and the compounds obtained from this extract 
are being identified and evaluated, The active materials are of a 
steroidal nature, 


levulinic acid has been detected in numerous plant extracts and 
may account for some of their antifungal activity. In the case of 
certain molasses samples, which were reported to be of poor quality for 
citric acid fermentation, a small amount of levwlinic acid was isolated. 
However, it was concluded that factors other than levulinic acid mst 
account for the poor fermentation result. 


Scabrin, a new insecticidal compound, which has been isolated from 
Compositae Heliopsis hclianthoides var, scabra by the Bureau of Entomology 
and Plant Quarantine was found to inhibit the growth of 16 microorganisms, 
Several synthetic analogs of scabrin were found to be essentially inactive 
as antibiotics and it is of intcrest to note that they were inactive 
as insecticides, 


The antibiotics present in sweet potato extracts have been further 
purified, A chloroform extract of an active concentrate yielded a 
resinous material which was active against fungi and Mycobacteria. A 
small amount of active crystalline matcrial has been obtained from this 
resin and it will be charactcrized when additional material is isolated. 


Attempts have been made to purify and separate the antibiotics 
present in banana extracts by chromatographic methods. Activated alumina 
end mixtures of tale and hyflo superecl failed to adsorb any of the 
antibiotic activity, but when an activated carbon was uscd the antifungal 
factor was adsorbed and the antibacterial factor passed through the colum, 
From the banana extract a yellow resin, active against fungi, was obtain- 
ed. After repeated purification by liquid-liquid extraction and solvent 
recrystallization procedures a white amorphous material was obtained. 

This material gave a positive test for a sterol and, upon treatment with 
acetic anhydride, formed a crystalline sterol acetate. 
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ALLERGENS RESEARCH Beatin Te en Tee 
"Washington, D. C saa catalina 


Henry Stevens > 


BASIC. INVESTIGATIONS IN IMMUNOCHEMISTRY ’ 
‘OF AGRICULTURAL PRODUCTS 


SEROLOGICAL STUDY OF MILK PROTEINS = Serological methods were applied to 
test the homogeneity of crystalline beta-lactoglobulin which had been 
isolated by electrophoresise Normal beta-lactoglobulin, formerly thought 
to be a homogeneous protein, was found to contain at least 2 proteinse 

One of the two components was isolated as a crystalline protein showing a 
single electrophoretic boundary over. the conventional pH range. This 
apparently homogeneous protein was found to contain, by serological tests, 
about 0.04% milk albumin. No milk albumin was detected in the normal 
beta~lactoglobulin and no other difference in serological. specificity was . 
detected between normal beta-lactoglobulin and the crystalline prepara- 
tion derived from it. During attempts to isolate a homogeneous beta- 
lactoglobulin at ERRL, a crystalline derivative was prepared from beta- 
lactoglobulin containing two equivalents of firmly bound dodecyl sulfate. 
This derivative of beta=lactoglobulin afforded opportunity to study the 
effect on the antigenic specificity of the protein of the introduction 

of a foreign polar compound. For comparison, a similar product was - 
prepared from serum albumin, which yielded a second protein likewise con- 
taining two equivalents of dodecyl sulfate. These two preparations were 
campared in serological tests with each other and with their native pro- 
tein counterparts. The results were: (1) Beta-lactoglobulin dodecyl 
sulfate did not cross-react with serum albumin dodecyl sulfate. - (2) Beta~ 
Lactoglobulin dodecyl sulfate was qualitatively and quantitatively identi- 
cal with normal beta-lactoglobulin in Dale tests. (%) Serum-albumin 
dodecyl sulfate was quantitatively and qualitatively identical with normal 
serum albumin in Dale tests. (4) Preliminary, tests showed serum albumin 
dodecyl sulfate’) to 8 times more potent as a PRESENTE BEORE than 
normal serum albumin. 


FACTORS. AFFROTING ANAPHYLAXIS «- Studies were continued to correlate anti- 
body production with gross anaphylactic sensitivity and with sensitivity 
of excised smooth muscle. Incomplete evidence permit these observations. 
When guinea pigs are sensitized with smell doses of ovalbumin, gross 
anaphylactic sensitivity first appears between the Sth and llth day after 
sensitization, reaches a maximum on about tho lth day, and then decreases 
precipitously until the 2lst to 28th day» Thereafter gross anaphylactic 
sensitivity increases slightly to a level which is maintained for the 
balance of the experimental period — 32 weeks. Antibody concentration 

in the serum of these sensitized enimals reaches a maximum at about the 
2lst to 28th day — the period of lowest gross sensitivity — and then 
decreases to a slightly lower level where it is maintained for the 

balence of the experimental period. Thus, there is a definite inverse 
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relationship between antibody concentration in the blood and anaphylactic 
sensitivity of excised smooth muscle tissue. When guinea pigs are sensi- 
tized with large doses of ovalbumin, gross sensitivity first appears at 
about the same time as with small sensitizing doses, but the maximum 
degree of sensitivity attained is lower end appears a few days laters 
Gross sensitivity in these animals diminishes to a lower sustained level 
than in animals sensitized with small doses. In these animals also, there 
was an inverse relationship between antibody concentration and gross sen-= 
sitivity and a direct relationship between tissue sensitivity and anti-~ 
body concentration. When alum-precipitated ovalbumin was used as a sensi- 
tizing agent, gross anaphylactic sensitivity appeared at about the same 
time as with plain ovalbumin; the peak of maximum sensitivity as well as 
the abrupt decline in sensitivity appeared also at about the same rate, 
but the level of sustained sensitivity was much lower than in animals 
sensitized with plain ovalbumin. In these animals the antibody concentra- 
tion increased to a maximum and did not diminish during the experimental 
period. Here again there was an inverse relationship between antibody 
concentration and gross sensitivity and a direct relationship between 
tissue sensitivity and antibody concentration. 


INVESTIGATION OF ALLERGENS OF JOHNIN AND TUBERCULIN — Significance of 
poor growth of cultures used for production of tuberculin was investigated 
to determine whether a low yield of bacteria was due to limited bacterial 
multiplication or to lysis of the bacterial cells. Culture filtrates from 
pooregrowth and normalegrowth cultures were subjected to fractionation 
by procedures previously shown to concentrate the tuberculin. Yield of 
tuberculin from poor=growth culture filtrate was about one-third the yield 
from normalegrowth cultures. Bovine skin tests of the two tuberculin 
fractions showed that both were more potent than Regular Tuberculin. 

Thus, the low yield of tuberculin from poor-growth cultures was not due 

to excessive lysis, but was the result of abnormally low rate of bacter- 
ial multiplicatione 


Fractionation studies were continued with both tuberculin and johnin. 
Countercurrent extraction of tuberculin culture filtrates with phenol was 
found to concentrate the tuberculin in the phenol fraction, but loss of 
active material was largee 


ANALYSIS OF AMINO ACIDS AND PEPTIDES — Beginning study of the effect of 
enzymes on allergens showed serious limitations in available methods for 
following the successive stages in the enzymatic hydrolysis of proteinse 
A simple, rapid and accurate method for quantitative determination of 
peptides end amino acids was devised on the basis of photometric analysis 
of copper complexes of these hydrolytic products. Satisfactory applica- 
tion of the method was demonstrated by tracing the progressive hydrolysis 
of casein. Incidental to this study an ultraviolet absorption peak 
characteristic of solutions of the copper salts of amino acids and pep= 
tides was discovered. Absorption in the ultraviolet spectrum was so 
intense that a method over 100 times more sensitive than that based on 
measurement of the color of the copper salts of the amino acids appears 
possiblee 
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